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1.0 EXECUTIVE SUMMARY
11 INTRODUCTION

Amendment Purposes: The two purposes of Amendment 10 to the Atlantic Mackerel,
Squid, and Atlantic Butterfish Fishery Management Plan (MSB FMP) are, per the
requirements of the Magnuson-Stevens Fishery Conservation and Management Act
(MSA), to:

1) develop a rebuilding program that allows the butterfish stock to rebuild in the
shortest amount of time possible (but not to exceed ten years) and permanently
protects the long-term health and stability of the rebuilt stock; and

2) generally minimize bycatch and the fishing mortality of unavoidable bycatch, to
the extent practicable, in the squid, Atlantic mackerel, and butterfish (SMB) fisheries;

Potential Management Actions: Four proposed management measures (each of which is
a set of alternatives) address the purposes of Amendment 10. Because the Loligo fishery
accounts for the majority of butterfish mortality (mainly from discards), and because
within the SMB fisheries Loligo has the most discards in general, most of the proposed
management actions are focused on reducing discards in the Loligo fishery. Since
discarding is the primary source of butterfish fishing mortality, the two Amendment 10
purposes, rebuilding butterfish and general discard reduction, are closely linked. The
proposed management actions, all of which could affect both purposes, are:

e Measure 1: develop a butterfish mortality cap program for the Loligo fishery
or institute a 3 inch minimum codend mesh requirement to allow the butterfish
stock to rebuild to Bysy and protect the long-term health and stability of the
rebuilt stock. In this document, anytime the language "mortality cap" is used, it
refers to a butterfish mortality cap program for the Loligo fishery.

e Measure 2: increase Loligo minimum codend mesh size to reduce discards of
butterfish and other non-target fish;

e Measure 3: eliminate some exemptions for Illex vessels from Loligo minimum
codend mesh requirements to reduce discards of butterfish and other fish;

e Measure 4: establish seasonal gear restricted areas (GRAS) to reduce the
discarding of butterfish and other non-target fish.

The Executive Summary next addresses: the two purposes of Amendment 10 (butterfish
rebuilding- 1.2, and bycatch/bycatch mortality minimization- 1.3); the general approach
of Amendment 10 (1.4); the management measures and related alternatives, and their
impacts (1.5); concise summaries of the effects of the alternatives (alone and in
combination) as related to the two purposes of Amendment 10 (1.6); initial areas of
controversy (1.7); a list of actions considered but rejected (1.8); and a discussion of the
regulatory basis for this Amendment (1.9).



12 PURPOSE 1. BUTTERFISH REBUILDING

Purpose

The first purpose of Amendment 10 is to develop a rebuilding program that allows the
butterfish stock to rebuild in the shortest amount of time possible (but not to exceed ten
years) and permanently protects the long-term health and stability of the rebuilt stock per
the MSA. The Mid-Atlantic Fishery Management Council (Council) was notified by the
National Oceanic and Atmospheric Administration's (NOAA) National Marine Fisheries
Service (NMFS) on February 11, 2005 that the butterfish stock was designated as
overfished. Hence, the primary reason for the development of Amendment 10 is to
establish a rebuilding program per the MSA rebuilding provisions, which will allow the
butterfish stock to rebuild to Bymsy (currently estimated to be 22,798 mt, i.e. the
rebuilding target) in as short a time period as possible (taking into account the status and
biology of any overfished stocks, the needs of fishing communities, recommendations by
international organizations in which the United States participates, and the interaction of
the overfished stock of fish within the marine ecosystem), but not to exceed ten years.

Status of Butterfish

In 2004 the 38th Northeast Regional Stock Assessment Workshop (38th SAW) Stock
Assessment Review Committee (SARC) (available at:
http://www.nefsc.noaa.gov/nefsc/publications/crd/crd0403/) provided estimates of
butterfish fishing mortality and stock biomass estimates through 2002, and determined
that butterfish was overfished in 2002 (NEFSC 2004; see Appendix i). Although
assessment stock size estimates are highly imprecise (80% confidence interval ranged
from 2,600 mt to 10,900 mt), the overfished determination was based on the fact that the
2002 biomass estimate for butterfish (7,800 mt) fell below the threshold level defining
the stock as overfished (1/2 Bmsy=11,400 mt). Butterfish discards are estimated to equal
twice the annual landings (NEFSC 2004). Analyses have shown that the primary source
of butterfish discards is the Loligo fishery because it uses small-mesh, diamond-mesh
codends (as small as 1 ”’® inches minimum mesh size) and because butterfish and Loligo
co-occur year round. The truncated age distribution of the butterfish stock is also
problematic. Historically, the stock was characterized by a broader age distribution and
the maximum age was six years. The average observed lifespan is now three years
(NEFSC 2004). The truncated age structure results in reduced egg production and the
reduced lifespan artificially reduces the mean generation time required to rebuild the
stock. Because of the overfished determination, the MSA obligates the Council to
develop and implement a stock rebuilding plan.

There is no peer reviewed information available on butterfish abundance in 2008. The
NEFSC 2007 spring survey indices for butterfish were the second highest by number and
the third highest by weight in the 40 year history of the survey time series (but should be
interpreted with caution due to the influence of a single very large tow). However the fall
2007 survey indices were the lowest on record. Spring 2008 indices were down from
spring 2007 but still historically high. It should be noted that while abundance indices
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are certainly one component of assessments, such indices alone do not provide a point
estimate of stock size or status determination. It should also be noted that, historically,
the spring and fall survey indices have not tracked each other. Regardless, the 2004
SAW/SARC report is the authoritative reference for stock status and current federal law
obligates the Council to develop and implement a stock rebuilding plan until a peer
reviewed butterfish stock assessment determines the stock is rebuilt to the B,y level (the
next butterfish assessment is scheduled for 2010). Also, even if butterfish abundance
levels increased after higher recruitment events, the expected level of discard mortality
would also increase under the no action alternative. Therefore, while temporary stock
recovery could theoretically occur, the stock could quickly return to an overfished status
in the absence of measures to control fishing mortality, especially mortality due to
discarding.

1.3 Purpose 2: General Bycatch/Bycatch Mortality Minimization

Purpose

The second purpose of Amendment 10 is to minimize bycatch and the fishing mortality
of unavoidable bycatch, to the extent practicable, in Squid, Mackerel, and Butterfish
(SMB) fisheries per the MSA. Amendment 8§ to the Atlantic Mackerel, Squid and
Butterfish Fishery Management Plan was found to be deficient relative to National
Standard 9 and, a result, Amendment 9 to the FMP was developed (in part) to address
these deficiencies. Amendment 10 had three measures that were transferred from
Amendment 9 (i.e., Loligo minimum codend mesh size, eliminating exemptions from
Loligo minimum mesh requirements for lllex vessels, seasonal gear restricted areas to
reduce butterfish discards) which were intended to reduce bycatch and discarding of
target and non-target species in the SMB fisheries and bring the FMP into compliance
with MSA bycatch requirements. At its June 2007 meeting, the Council chose to remove
these three measures from Amendment 9 and incorporate them into Amendment 10.
Therefore, each of these measures is given full consideration in this action.

National Standard 9 of the MSA requires that conservation and management measures, to
the extent practicable, minimize bycatch, and to the extent that bycatch cannot be
avoided, minimize the mortality of such bycatch. Both NMFS online guide to the 1996
Amendments to the MSA (available at: http://www.nmfs.noaa.gov/sfa/sfaguide/) and
responses to comments in the National Standard Guidelines Final Rule published in the
Federal Register in 1998 (available at: http://www.epa.gov/fedrgstr/EPA-
GENERAL/1998/May/Day-01/g11471.htm) note that there is legislative history
suggesting that for the sole purpose of bycatch/bycatch mortality minimization, this
provision was intended so that Councils make reasonable efforts to reduce discards, but
was neither intended to ban a type of fishing gear nor to ban a type of fishing or impose
costs on fishermen and processors that cannot be reasonably met. Note this *'reasonable
efforts™ concept would only apply in relation to general discarding, not butterfish
discarding, since butterfish are overfished and must be rebuilt under the MSA (see
Purpose 1 above).
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The meaning of “practicable” was also discussed in Conservation Law Foundation v.
Evans, 360 F.3d 21, 27-28 (1st Cir. 2004). The court stated:

...the plaintiffs essentially call for an interpretation of the statute that equates
"practicability" with "possibility," requiring NMFS to implement virtually any
measure that addresses EFH and bycatch concerns so long as it is feasible.
Although the distinction between the two may sometimes be fine, there is indeed
a distinction. The closer one gets to the plaintiffs' interpretation, the less
weighing and balancing is permitted. We think by using the term "practicable™
Congress intended rather to allow for the application of agency expertise and
discretion in determining how best to manage fishery resources.

NMES has provided additional information on “practicable” in relation to bycatch:

What does "to the extent practicable mean™? From a National perspective, there
is too much bycatch mortality in a fishery if a reduction in bycatch mortality
would increase the overall net benefit of that fishery to the Nation through
alternative uses of the bycatch species. In this case, a reduction in bycatch
mortality is practicable and the excess bycatch mortality is a wasteful use of
living marine resources. In many cases, it may be possible but not practicable to
eliminate all bycatch and bycatch mortality (NMFS 2008).

While neither NMFS nor the Courts appear to have provided perfect clarity on how much
bycatch reduction should take place, it seems clear that the biological and economic
benefits and costs should be weighed. Unfortunately, it is difficult to precisely quantify
many of the biological and economic benefits and costs of measures proposed in this
Amendment with available scientific information. However, from a qualitative
perspective, the reader will find the information in Tables EO, E1, and E2 (below) helpful
in weighing such benefits and costs. These tables summarize the impact information
presented in section 7.

Status of Discarding in the SMB Fisheries

There is significant bycatch/discarding in the SMB fisheries, predominantly in the Loligo
fishery for species of primary concern. For a summary, see tables 15a and 15b, which list
for key species, the proportion of NMFS Northeast Fishery Observer Program (NEFOP)
discards accounted for by the directed SMB fisheries. As examples, during 2001-2006,
the Loligo fishery was responsible for the following in terms of the percentage of all
NEFOP Discards: butterfish- 68% , scup- 8% , silver hake- 56% , red hake- 31% , spiny
dogfish- 10%, striped bass- 8%, and summer flounder- 7%.
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1.4 AMENDMENT 10 GENERAL APPROACH
This section describes several issues which effectively apply across all alternatives.

Adaptive/Mixed Species Management

Butterfish rebuilding is complicated in several ways. In terms of biology, butterfish
natural mortality is high (M=0.8), i.e. butterfish have a short lifespan. In terms of the
fisheries involved, discards are estimated to equal twice the annual landings (NEFSC
2004). Analyses have shown that the primary source of butterfish discards is the Loligo
fishery because it uses small-mesh, diamond-mesh codends (as small as 1 " inches
minimum mesh size) and because butterfish and Loligo can co-occur year round. So to
rebuild the relatively low value butterfish fishery, management must primarily affect the
relatively high value Loligo fishery.

To address this complexity, an adaptive/mixed species approach will be used, in that it
may make more economic sense for the percentage of the Allowable Biological Catch
(ABC) allocated to harvest versus discards to vary, perhaps using more butterfish as
discards to allow the Loligo fishery to operate versus landing more butterfish given the
relatively low value of the butterfish fishery. Total fishing mortality will be
constrained within biological limits that facilitate stock rebuilding and maintenance
(via harvest limits and the measures proposed by this Amendment). While the adaptive
approach can be implemented through the current specifications process, the concept is
important so it is noted in this FSEIS for the reader. The MSA also mandates general
minimization of bycatch and bycatch mortality bycatch to the extent practicable. In the
case of Loligo and butterfish, to the extent practicable could mean that butterfish bycatch
is capped at levels that facilitate rebuilding and maintenance of the stock, but most of the
fishing mortality for butterfish is allocated to bycatch. For example, currently the ABC is
split 1/3 for harvest (500MT) and 2/3 for discards (1000MT) based on discard estimates.
As butterfish rebuilds and the ABC increases, the Council, through the annual
specifications process may keep this same ratio, or may keep landings low and allocate
more of the ABC to discards (so as to allow the Loligo fishery to operate). In the annual
specifications, analysis will describe the pros and cons of different allocation models and
the Council will make a decision on this fundamentally allocative decision. The goal
would be to rationally maximize benefits to the Nation from the combined use of
sustainable Loligo and butterfish resources, simply acknowledging the tradeoff that may
occur between butterfish Domestic Annual Harvest (DAH) and Loligo DAH because of
the butterfish bycatch in the Loligo fishery (i.e. use a mixed-species management
approach). Strict limits on directed harvest currently available through the specifications
process would control landings harvest and the measures proposed in Amendment 10
would control bycatch/discards.

Regardless of the allocation, in order to rebuild the butterfish stock and maintain it at
Bmmsy, a reduction in the amount of butterfish bycatch (and associated discard mortality)
and an increase in butterfish recruitment will both be necessary. Increased recruitment
will be dependent on environmental conditions and on ensuring the survival of sufficient



numbers of spawners. The long term key to success will be having controls in place to
limit mortality once good recruitment events occur so as to sustain the butterfish biomass.
The Council proposes to set conservative limits for overall butterfish mortality per the
fishing mortality rate control rules specified below, and will stay within those limits
through implementation of the preferred measures proposed in this Amendment.

Determination of ABC

In the rebuilding period, through the current annual specifications process, the Council
proposes to set the ABC and DAH at levels well below the level defined by the FMP
fishing mortality control rule for when the stock is at or above By (i.€. at Frepyiia = 0.1).
Once the stock is determined to be rebuilt, yields will be specified annually according to
the fishing mortality control rule currently specified in the FMP (i.e., the yield associated
with 75% Fpney= 9131 MT; Max OY = MSY= 12,175 MT). According to the butterfish
FMP, ABC can be lower if necessary. The ABC for butterfish during rebuilding will be
specified through the annual specification process based on the most recent estimates of
stock biomass and the following control rule: ABC will equal the yield associated with
applying a fishing mortality rate of F=0.1 to the most current estimate of stock
biomass. The most current estimate of stock biomass (7,800 mt) comes from the 2002
stock assessment. The 2010 ABC will be the same as 2009 (1500MT) unless new
information leads to a new SSC-approved stock size estimate. An F of 0.1 facilitates
rapid rebuilding according to an auto-regressive (AR1) time-series model developed by
the SMB FMAT and reviewed by the MAFMC SSC (see appendix ii). Initial Optimum
Yield (I0Y), DAH, and Domestic Annual Processing (DAP) will be established through
the current annual specification process. DAH will be the amount available for harvest
after discards are accounted for. Stock biomass and overfishing/overfished status will be
determined based on the outcome of the SAW/SARC process (next scheduled for 2010).
In the absence of a current SAW/SARC stock estimate, butterfish stock biomass will be
annually estimated in the specifications process using future NEFSC survey results, and
other analyses (NEFOP data, landings data, etc) in a fashion similar to the process used to
specify the summer flounder TAL (see 5.2 below). The Scientific and Statistical
Committee (SSC) will review the stock biomass estimate and annual quotas. It is
anticipated that applying F=0.1 to the estimated biomass will result in ABC specifications
in the range of the table below, but if stock size was estimated to be lower than
anticipated, applying F=0.1 could result in a lower ABC specification. Likewise, if stock
was estimated to be higher than anticipated, applying F=0.1 could result in a higher ABC
specification than is illustrated in the following table.

Year ABC Specification (mt)
2010 1500

2011 1500-5000

2012 1500-7200

2013 1500-9000

Incidental limit setting and the process for closing directed butterfish fishing will
generally remain the same as in the 2008 specifications. They specify that closure occurs
when 80% of the DAH is projected to be taken, at which point all vessels would be
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subject to a 600 or 250 pound limit depending on whether the closure occurred before
October 1 (250 pounds) or on or after October 1 (600 pounds).

As stated above, once the stock is determined to be rebuilt, yields will be specified
annually according to the fishing mortality control rule currently specified in the FMP
(1.e., the yield associated with 75% Fyey (9131 MT); Max OY = MSY=12,175MT). The
Council feels the current control rule can be successful in the future because A) there will
be some mesh size increase and/or mortality cap program in place, and B) the directed
fishery is and will be more strictly limited to account for discard mortality. Currently,
when calculating DAH from ABC, it is assumed that 66% of ABC must be assigned to
account for discard mortality. In 2001 and 2002 (the last two years we have SAW/SARC
information on butterfish abundance) only about 18% of ABC was assigned to cover
discard mortality. Future DAH assignments will take all available data into account.

Proposed Rebuilding Timeframe

In the Draft Supplemental Environmental Impact Statement (DSEIS), the Council
proposed a five-year butterfish rebuilding program. Time frames of seven and ten years
were considered but rejected due to the biology of the butterfish stock (which facilitates
relatively rapid rebuilding) and/or because those timeframes would lead to alternatives
that are very similar to a five-year program. Time frames of less than five years were
rejected due to the needs of fishing communities. A five year time frame balances the
MSA requirements of rebuilding in a time frame as short as possible, taking into account
the status, biology, and role in the marine ecosystem of butterfish, and taking into
account the needs of fishing communities. While the rebuilding plan is described over 5
years because it is likely butterfish can be rebuilt in 5 years, some measures such as the
cap or other effective measures to control butterfish discarding will need to be permanent
to ensure long term sustainability of the butterfish stock.

In the DSEIS, Year 1 (2009) of the rebuilding plan was to maintain the 2008 annual ABC
specification for butterfish at 1,500 mt (landings limited to 500 mt) and could include an
increase in the minimum mesh size requirement in the Loligo fishery up to 2 *® inches
(60 mm). In year 1, keeping landings low aids in butterfish rebuilding by restricting
directed fishing, and as described below in section 7.1.2, a mesh increase up to 60mm
could help to increase the butterfish stock size by increasing escapement of some
juveniles.

In the DSEIS, Years 2-5 (2010-2013) of the rebuilding plan under measure 1 (see below)
would have instituted and maintained either a mixed species management system with a
butterfish mortality cap for the Loligo fishery that would track Loligo landings and
butterfish mortality (landings and discards) simultaneously, or a 3 inch minimum mesh
requirement. Under the mixed species management program, the directed Loligo fishery
would be closed when either the Loligo quota or the butterfish mortality cap quota
(landings + discards) for the Loligo fishery is reached, whichever comes first. In this
document, anytime the language "mortality cap" is used, it is meant to reference a
butterfish mortality cap program for the Loligo fishery. The butterfish mortality cap
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program for the Loligo fishery would control the sum of butterfish landings and discards
(all sizes) in the Loligo fishery so as to facilitate rebuilding and protection of the
butterfish stock after it rebuilds.

The DSEIS also proposed that in years 2-5, as an alternative to or in addition to the mixed
species approach, the Council could choose alternatives from measures 2-4 (mesh size
increases, eliminations of the Illex fishery's exemptions to the current Loligo mesh
requirements, and/or gear restricted areas, as summarized below and detailed in Sections
5 and 7). However, the analysis contained in this document suggests that as stand alone
management actions, measure 1 action Alternatives (mortality cap or the 3 inch minimum
codend mesh requirement) are most likely to be successful in the long run for rebuilding
butterfish.

After receiving public comment on the DSEIS, and prior to voting to submit Amendment
10 to the Secretary of Commerce, the SMB Committee and the MAFMC deliberated on
what implementation schedule met the legal requirements to rebuild butterfish, as well as
the other national standards. Given that rebuilding timelines begin once the final rule
publishes, the Council concluded that the rebuilding schedule should be as follows:
maintain a 5 year rebuilding timeline with the phased approach described in the DSEIS.
A final rule for Amendment 10 is expected Januray 2010. Given the procedure for
implementing gear changes (NMFS typically allows about six months between the final
rule publication and the effective date of new gear regulations to allow industry to re-fit
with the new gear), this essentially means that the earliest a gear change could be
implemented would be mid-2010. Thus in mid-2010, a 2-1/8" minimum codend mesh
requirement would be implemented in the Loligo fishery in Trimesters 1 & 3 (the
rationale for excluding Trimester 2 centers on the low discarding observed in Trimester 2,
and is discussed fully in Sections 5 and 7). As proposed in the DSEIS, butterfish
landings will be restricted to the low 500mt level of recent years.

As in the DSEIS, in the year following the mesh increase, the rebuilding plan would
institute and maintain a mixed species management system with a butterfish mortality cap
for the Loligo fishery that would track Loligo landings and butterfish mortality (Ilandings
and discards) simultaneously. This would now begin in 2011 however. The reader will
note that these years of implementation are essentially one year later than was proposed
in the DSEIS. The decision to implement the mortality cap in 2011 was made after
careful consideration of the legal requirement to rebuild butterfish, balancing the MSA
requirements of rebuilding in a time frame as short as possible, taking into account the
status, biology, and role in the marine ecosystem of butterfish, and taking into account
the needs of fishing communities. Implementation of the mortality cap in 2011 is not
expected to significantly affect rebuilding success within the 5 year timeline and better
takes into account the needs of fishing communities than a 2010 implementation, per the
requirements of the MSA.

Thus in summary, the Council's conclusion was that for butterfish, "rebuilding in a time

frame as short as possible, taking into account the status, biology, and role in the marine
ecosystem of butterfish, and taking into account the needs of fishing communities"

viil



translates into a 5 year rebuilding program with a mesh increase in 2010 and the mortality
cap in 2011 and that implementation of the mortality cap in 2010 would contravene the
Magnuson requirement of taking account of the needs of fishing communities due to the
potential impacts of the cap in the absence of current stock estimates. The reader should
see Sections 5 and 7 for a full description of the Council's rationale behind the proposed
rebuilding timeline and the expected impact of the currently proposed timeline.

Related to a variety of factors (Council action dates, NMFS review periods, etc) the
current timeline for Am 10 is:

June/July 2009................. NOA Publishes
August/September 2009.....: Proposed Rule publishes
September/October 2009....: Comment Period Ends
OctoberlNovember 2009....: Final Rule Publishes
January 2010..................: Final Rule Effective

1.5  Summary of Management Measures, Related Alternatives, and Impacts

Measure 1 Alternatives Primarily Considered for Implementing a
Butterfish Stock Rebuilding Program

Alternatives: 1A: No action (maintain 2008 butterfish management measures)
1B: Rebuilding program with a permanent butterfish mortality cap
and bycatch monitoring of the Loligo fishery with the mortality cap
distributed to the directed Loligo fishery by trimester as follows:
trimester 1= 43%; trimester 2=17% and trimester 3=40% (based on
the current Loligo quota allocation by trimester)
1C: Rebuilding program with a permanent butterfish mortality cap
and bycatch monitoring of the Loligo fishery with the mortality
cap distributed to the directed Loligo fishery by trimester as
follows: trimester 1= 50%; trimester2=17% and trimester 3=33%
(based on recent Loligo landings distribution by trimester)
1D (Preferred Alternative): Rebuilding program with a
permanent butterfish mortality cap and bycatch monitoring of the
Loligo fishery with the mortality cap distributed to the directed
Loligo fishery by trimester as follows: trimester 1= 65.0%;
trimester2=3.3% and trimester 3=31.7% (based on bycatch rate
method).
1E: Rebuilding program with permanent 3 inches minimum
codend mesh requirement for Loligo vessels with no butterfish
mortality cap implemented in the directed Loligo fishery”

" The reader will note that a 3 inch minimum codend mesh requirement for Loligo vessels appears twice, as
Alternative 1E and Alternative 2E (codend mesh requirements). This is partly an artifact of how the
Alternatives were developed though the Council process, and partly because the 3 inch minimum codend
mesh requirement and the butterfish mortality cap programs for the Loligo fishery are most likely to be
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Problem statement

These actions are being considered primarily to reduce the bycatch and discarding of
butterfish and other finfish species in the Loligo pealeii fishery, as part of the MSA
requirements to rebuild butterfish. This management action is being considered in order
to bring the FMP into compliance with the MSA, which requires the rebuilding of
overfished stocks in as short a time period as possible, and under most circumstances, not
to exceed a period of ten years. Rebuilding of the butterfish stock will be dependent
upon increases in recruitment (which recently has been poor to intermediate), and
reducing discards. Rebuilding is further complicated because the natural mortality of
butterfish is high, butterfish have a short lifespan, and fishing mortality is primarily
attributed to discards. Results from the most recent stock assessment (NEFSC 2004)
indicate that butterfish discards are the primary reason the stock is overfished.

Due to the lack of a market for butterfish and/or low butterfish abundance, there has not
been a directed butterfish fishery beginning in 2002 (recent annual landings have been
437 - 544 mt), resulting in the discarding of both butterfish juveniles and adults. In
recent years, butterfish recruitment and spawning stock biomass has been below average
and age truncation of the stock has also occurred (the oldest butterfish observed in the
stock are now three years of age instead of six years of age).

Initial butterfish stock projections (which, like the stock assessment estimates, are highly
imprecise and are further described in 5.1 and Appendix ii) indicated that with low
fishing mortality and long-term average historical recruitment, the butterfish stock could
have rebuilt to slightly above By, in 2007, but actual recruitment is unknown and has
been generally low in recent years. The projections do not represent stock status.
Because of the biology of butterfish, average biomass could exceed the By, level
relatively quickly. However, if butterfish abundance levels increase after higher
recruitment events, the expected level of discard mortality would also increase under the
no action alternative. Therefore, while temporary stock recovery could theoretically
occur, the stock could quickly return to an overfished status in the absence of measures to
control fishing mortality due to discarding.

Proposed Management Actions

Under Alternatives 1B-D, the directed fishery for butterfish would be limited per the
fishing mortality rates described above, and a butterfish mortality cap program for the
Loligo fishery would be implemented. Since NMFS NEFOP data show that the majority
of butterfish bycatch occurs in the Loligo fishery, the Council is only proposing a
mortality cap program for the Loligo fishery and the cap amount would be 75% of the
ABC (allocated by Loligo trimesters- see appendix v for details). The remaining 25% of
the ABC would cover harvest and discard mortality in other fisheries. Excepting a
paradigm shift in fishing, controlling butterfish mortality in the Loligo fishery will

effective as stand-alone actions in terms of rebuilding. As such, it is useful to have the 3 inch minimum
codend mesh requirement in both the Measure 1 group as well as the Measure 2 group to facilitate
comparison with other related Alternatives.



control overall butterfish mortality. The process for closing directed butterfish fishing
will generally remain the same as in the 2008 specifications. If the directed butterfish
fishery is closed, Loligo moratorium vessels and all other vessels would be subject to the
closure-related incidental trip limits set in the annual specifications.

The DSEIS suggested that Council staff, in coordination with the SMB Monitoring
Committee would analyze NMFS dealer weighout data and NEFOP data on an ongoing
basis during the annual specification process to determine if the rebuilding program
constrains overall mortality. If problems were detected, the SMB Committee would
request further analysis and management recommendations through the annual
specification process or an amendment or framework as necessary and appropriate. The
Council has modified this proposed review process at NMFS' request as follows (the
modification is largely administrative and not expected to have significant biological or
economic impacts):

The SSC will annually review the performance of the butterfish mortality cap program
during the specification process. The items considered by the SSC would include, but are
not limited to the:

1) Coefficient of variation of the butterfish bycatch estimate,
2) estimate of butterfish mortality, and
3) status and trend of the butterfish stock.

If the CV of butterfish mortality estimate or another cap performance parameter is found
to be unacceptable by the SSC, the initial response will be to increase NMFS NEFOP
coverage used to make the estimate. If impractical, the Council would next consider
implementation of an industry funded observer program. If increased observer coverage
proves impractical or ineffective, the SSC can recommend changes in one or more of
following for the upcoming fishing year:

1) Loligo quota (ABC),

2) directed butterfish quota (DAH),

3) butterfish ABC,

4) mesh increases for the Loligo fisheries,

5) gear restricted areas, or

6) any measure that could be implemented via the MSB specification process.

If the Council does not adopt SSC recommendations to implement backstop measures,
then NMFS would implement measures through the SMB annual specifications process
to aid the rebuilding of the butterfish stock, consistent with existing SMB regulations
described in 648.2(d)(2).

Since Loligo is allocated by trimester, the butterfish mortality cap would also be allocated
by trimester. The butterfish mortality cap for the Loligo fishery could be allocated based
on: the current seasonal allocation of the Loligo quota (1B), recent Loligo landings (1C),
or an alternative butterfish bycatch allocation which takes into account the seasonal
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allocation of the Loligo quota and expected butterfish discard rates by trimester (1D).
The directed Loligo fishery would close when the pre-specified closure triggers (80%-
90%, see 5.3.1) for the butterfish mortality cap for the Loligo fishery for each applicable
trimester/year has been caught. The three mortality cap alternatives would have the same
annual quota, so the differences between them are primarily economic- they would
primarily affect when the directed Loligo fishery would close, not overall butterfish
mortality.

The original DSEIS proposed that Trimester 2 be closed in a similar fashion to Trimester
1. Based on a review of public and NMFS comments, the Council has modified this
provision so that there would be no in-season closure in Trimester 2 due to difficulties in
tracking the relative small bycatch amount allocated to the Trimester 2 Loligo fishery.
Bycatch in Trimester 2 would be tracked and overages/underages would be automatically
applied to Trimester 3 since Trimester 3 closes at a percentage of the annual quota. If
Trimester 2 bycatch levels increase in the future (and thus reduce the amount available in
Trimester 3), the Council could activate the in-season closure mechanism for Trimester 2.
Given the low historical bycatch of butterfish in Trimester 2, this provision is not
expected to significantly alter operation of the mortality cap and since the bycatch in
Trimester 2 is tracked and comes out of the total quota for determining when Trimester 3
closes, there should be no significant biological impacts related to this change.

Tracking of the butterfish mortality cap would parallel tracking of DAH, however
butterfish landed or discarded by vessels landing more than 2,500 pounds of Loligo
would count against the butterfish mortality cap for the Loligo fishery. The mortality cap
will be tracked by NMFS Fishery Statistics Office and its quota monitoring program.
Discard rates generated though the observer program (detailed in later sections) will be
applied to mortality cap landings of Loligo to estimate mortality cap discards. For
example, consider it was known that on average, 1 pound of butterfish was discarded per
20 pounds of Loligo kept. If 4000 pounds of Loligo were kept on a trip, one could
estimate that 200 pounds of butterfish were discarded (4000/20*1 = 200). When the sum
of mortality cap butterfish landings plus mortality cap estimated butterfish discards
reaches a specified trigger (described below) in each Loligo trimester, the directed Loligo
fishery would be closed. The exact extrapolation methodology will be developed by the
NMES Fishery Statistics Office, in cooperation with Council staff and in consultation
with the Council.

The DSEIS noted that Alternatives 1B-D would require the development of a completely
new system to monitor and regulate the mortality levels of butterfish in the directed
Loligo fishery that include: substantially increased observer coverage levels (industry-
funded); vessel trip notification; possible additional vessel trip (VMS) and catch
reporting (daily vessel catch reporting); and possible changes to dealer catch reporting. A
description of the level of sea sampling required to achieve acceptable levels of precision
of estimates of total butterfish mortality (landings and discards) in the Loligo fishery was
given in Appendix iii of the DSEIS and the Loligo sea sampling protocol was described
in Appendix iv. The DSEIS proposed that vessels which intend to participate in the
directed Loligo fishery would be required to notify NMFS of their intention to make a
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directed Loligo trip and could be required to carry an observer. Vessels that do not notify
for a specific trip would not be permitted to possess more than 2,500 pounds of Loligo for
that trip.

The final SEIS maintains the trip notification requirement, and to clarify, there would be
a 72-hour notification requirement before vessels could make a directed Loligo trip (can't
land more than 2,500 pounds Loligo if vessel does not notify). If selected to take an
observer, the vessel must carry an observer (if available) or the vessel is prohibited from
landing more than 2,500 pounds Loligo. If a vessel cancels a trip after being selected, it
would be assigned an observer on its next trip for which an observer is available. Vessels
must always notify NMFS when a trip is cancelled (even if not selected to take an
observer).

The DSEIS proposed that industry would be required to pay most of the at-sea portion of
this program and that the level of coverage necessary to estimate the butterfish bycatch
rate in the directed Loligo fishery with an acceptable level of precision (30% CV) would
require a roughly 5-6 fold increase in observer coverage relative to recent levels of sea
sampling by NMFS. In addition to the greatly increased cost to industry, the increased
level of observer coverage would substantially increase NMFS administrative costs
associated with implementation of the new management system. Based on refinements to
the calculations used to determine the necessary levels of observer coverage to make the
mortality cap feasible (also described in Appendix iv), it now appears that recent (i.e.
status quo) levels of observer coverage can be sufficient for the purposes of administering
the mortality cap program. Thus in this Final SEIS, the industry-funded component of
the mortality cap program has been removed. The feasibility of the mortality cap
program is of course still dependenet on continued observer funding.

Another consideration is that regulation of the Loligo fishery under this system would be
additionally based on a statistical estimate of total butterfish mortality (calculated by
NMES in cooperation with Council staff) in that fishery rather than just the current
relatively simple accounting of Loligo landings. The statistical estimation procedure
would be accompanied by an associated statistical risk that the resulting butterfish
mortality estimates are either too high or too low, but would be based on the best
available scientific information.

Under Alternative 1E, the directed fishery for butterfish would be limited per the fishing
mortality rates specified above and in the FMP, and a permanent minimum codend mesh
size requirement of 3 inches would be implemented in the Loligo fishery (would not
include a mortality cap for the Loligo fishery feature). The details of a 3-inch codend
mesh size measure are described below in measure 2 (codend mesh requirements), but a
codend mesh size of 3 inches will likely reduce the discard of most butterfish juveniles
and some spawners, thereby increasing spawning stock biomass (for any given level of
Loligo fishing effort).
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Biological Impact Analysis

As a result of currently unavoidable, generally year-round butterfish bycatch in the
Loligo fishery, year-round management measures (i.e., Alternatives 1B-E) would reduce
year-round fishing mortality on spawners and juveniles so as to improve the likelihood of
increasing recruitment and rebuilding and maintaining the butterfish stock. In the
absence of novel bycatch reduction measures, Alternatives 1B-E would need to be
permanent so as to protect the long-term health and stability of the butterfish stock.
Alternative 1A, the no action alternative, would not address the discard-related fishing
mortality on butterfish.

Butterfish landings are and will be limited by closing the directed fishery once an annual
harvest limit is reached (monitored weekly). Because the mortality cap program for the
Loligo fishery places a cap on total mortality in that fishery, it caps discards of butterfish
by that fleet which accounts for most butterfish discards. With landings capped, and with
discards by the fleet which accounts for most of the discards capped, the most significant
sources of human-related butterfish (all sizes) mortality will be controlled. This will help
increase the spawning stock biomass of butterfish, likely increasing the probability of
high recruitment, and in turn protect future age classes entering the fishery to help
perpetuate healthy butterfish populations (though SARC 38 found recruitment biomass
has been highly variable for the butterfish stock over a range of spawning biomass
between about 10,000MT-50,000MT). Reducing fishing mortality means that when
better recruitment occurs, those fish will be protected, which will add to the butterfish
stock size. Most of the stock recovery will likely come from increased survival and
growth of butterfish that survive due to discard reductions.

Alternatives 1B-D (butterfish mortality cap for the Loligo fishery) are expected to be
more effective at rebuilding the butterfish stock than Alternative 1E (increase in
minimum mesh requirement to 3 inches) because 1B-D are output based and would
control butterfish fishing mortality directly, whereas the effects of the minimum mesh
size increases are effort-based and will reduce only a fraction of the butterfish fishing
mortality. Effort based restrictions may become relatively ineffective over time (i.e. are
"elastic") as fishermen adapt to the new requirements. Under Alternatives 1B-D,
assuming good compliance, butterfish discard mortality in the Loligo fishery ceases
entirely in the directed Loligo fishery once its butterfish mortality cap for the Loligo
fishery is reached (discard mortality of the other species caught in the Loligo fishery also
ceases) because directed Loligo fishing would be halted. Loligo fishery closures during
Trimester 2 would have decreased fishing mortality on mature butterfish during the
spawning season but as described above, the Council has modified the mortality cap such
that at least initially, there would be no closures during Trimester 2. Under Alternative
1E, butterfish discard mortality continues to occur throughout the year. However, the
effectiveness of Alternatives 1B-D is dependent upon the accuracy of the discard
monitoring program and may exacerbate the “derby fishery” for Loligo (related to the
race by individual vessels to maximize Loligo catch before the butterfish mortality cap
for the Loligo fishery is reached - the Coast guard has identified this as a possible vessel
safety issue). Since Alternatives 1B-D would close the Loligo fishery when a certain
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amount of butterfish has been discarded, these alternatives limit discards and conserve
both butterfish SSB and butterfish juveniles.

The reader will note that several aspects of the mortality cap program have been altered
since publication of the DSEIS. Given the assumptions made in the DSEIS, the
modifications made to the mortality cap program since the DSEIS was published are
mostly administrative and are not expected to significantly impact the effectiveness of the
mortality cap in terms of rebuilding butterfish.

Social/Economic Impact Analysis:

The primary reason the mortality cap program for the Loligo fishery proposed under
alternatives 1B-1D was developed was to give the Loligo industry the opportunity to find
innovative ways to reduce discards of butterfish that are based on their own initiatives.
Industry advisors have indicated on numerous occasions that they are able to prosecute
the Loligo fishery cleanly with minimal associated bycatch of butterfish. The mortality
cap program for the Loligo fishery would allow the directed Loligo fishery to continue to
operate so long as the fishery collectively does not exceed the butterfish mortality cap
allocated to it. So the primary benefit to the Loligo industry under alternatives 1B-1D is
to give the industry the opportunity to find their own solutions to the problems associated
with staying within the collective butterfish mortality cap for the Loligo fishery. On the
other hand however, it is possible that a race to catch Loligo before the butterfish
mortality cap is reached could in fact exacerbate the derby nature of the Loligo fishery.

Economic impacts to the directed butterfish fishery in the near term are expected to be
minimal because directed fishing for butterfish has been minimal in recent years. The
type and number of vessels engaged in the Loligo fishery vary by season and any
potential economic impacts from implementation of Alternatives 1B-D will vary
depending on the amount of butterfish allocated to the mortality cap. The Loligo fishery
is managed by trimester, so a butterfish mortality cap for the Loligo fishery needs to be
managed by trimester as well. In comparison to Alternatives 1B-D, implementation of a
minimum mesh size increase (Alternative 1E) would affect all Loligo fishery participants
throughout each trimester. When considering potential economic losses in the Loligo
fishery due to the proposed action alternatives, one must consider the efficiency losses
related to the larger mesh size required under Alternative 1E and the losses related to
closing the season due to attainment of the butterfish mortality cap for the Loligo fishery
prior to the Loligo quota being reached.

Losses in revenue could occur under alternatives 1B-1D due to closures of the Loligo
fishery resulting from the mortality cap for the Loligo fishery being reached prior to the
Loligo quota allocation being taken. In general, this problem is exacerbated if the
mortality cap for the Loligo fishery is specified inappropriately relative to actual
butterfish stock abundance for a given year (for example, if the mortality cap is specified
based on the assumption that the stock is at a low level of abundance but it is actually
above Bpsy). To estimate these potential losses, the three methods (alternatives 1B-1D)
for allocating butterfish mortality caps of 1,125 mt, 2,250 mt, and 3,750 mt were
evaluated based on estimated bycatch rates in the directed Loligo fishery. Three
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estimates of bycatch rates under low, medium, and high butterfish stock sizes were used
to predict how each of the mortality cap scenarios might reduce bycatch. The impact on
Loligo revenue was evaluated assuming the butterfish to Loligo ratio is constant within a
trimester.

At a mortality cap for the Loligo fishery of 1,125 mt, estimated reductions in bycatch
range from 0% per trimester to 76.4% per trimester, depending on how much butterfish
are encountered. Estimated annual losses of Loligo revenue range from $0 (assuming
low bycatch rates are realized) to $15.8 million (assuming high bycatch rates are
realized). At a mortality cap for the Loligo fishery of 2,250 mt, estimated reductions in
bycatch range from 0% per trimester (also more occurrences of zero reductions than at
the 1,125 mt level) to 52.8% per trimester. Estimated annual losses of Loligo revenue
range from $0 to $7.2 million. At a mortality cap for the Loligo fishery of 3,750 mt,
estimated reductions in bycatch range from 0% per trimester (also more occurrences of
zero reductions than at the 2,250 mt level) to 21.3% per trimester. Estimated annual
losses of Loligo revenue range from $0 to $2.5 million. The ex-vessel value of Loligo
landings in 2006 was $27.8 million. Obviously, the economic impacts from Loligo
closures related to the butterfish mortality cap for the Loligo fishery are very dependent
on the amount of butterfish encountered and on the amount of butterfish allocated to the
mortality cap. The use of multipliers for examining economic impacts is discussed in
Section 7.5.

The current butterfish assessment describes the estimation of discards as "imprecisely
estimated," and likely "underestimated." If observer coverage reveals discarding of
butterfish to be higher than anticipated, the Loligo fishery may close even earlier
(because it would hit the cap earlier).

NOTE FOR READERS: Measures 2-4, which are fully described in section 5.3, were
originally part of Amendment 9, but the Council deferred them for consideration to
Amendment 10. When these issues were under consideration in Amendment 9, the
Council chose the "no action" alternative as the preferred alternative for each measure,
partly because they were being transferred to Amendment 10. Measures 2-4 were in
Amendment 9 to address bycatch concerns, but since butterfish fishing mortality is
primarily related to discards, these measures also now relate to butterfish rebuilding.

Measure 2 Loligo minimum Codend Mesh Size
Alternatives: 2A: No Action (Maintain 1 ”® inch minimum codend mesh
requirement)

2B (Preferred Alternative): Increase minimum codend mesh size
to 2% inches (54mm), effective only during Trimesters 1 and 3,
with the effects of the mesh size changes to be reviewed after 2
years of implementation and modified as appropriate. Based on
public comment, this has been modified from the original DSEIS,
where it was proposed to be a year round requirement. See below
for details.

2C: Increase minimum codend mesh size to 2*® inches (60mm)
2D: Increase minimum codend mesh size to 2% inches (64mm)
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2E: Increase minimum codend mesh size to 3 inches (76mm)
(all mesh size alternatives represent inside stretched mesh
measurements)

Problem Statement

These actions are being considered to reduce the bycatch and discarding of butterfish and
other finfish species in the Loligo pealeii fishery, as part of the MSA requirements to
rebuild butterfish and to minimize bycatch and mortality of unavoidable bycatch to the
extent practicable. The problem statement for measure 1 details issues with butterfish
rebuilding, so this problem statement focuses on general minimization of bycatch/bycatch
mortality.

Of the three primary directed SMB fisheries (i.e. Loligo, Illex, and Atlantic mackerel;
because of market conditions, availability, and regulations, there is currently minimal
directed fishing for butterfish), the small-mesh Loligo fishery has the highest level of
discarding, especially with respect to overfished stocks (e.g., butterfish, which became
overfished in 2005) and stocks that are in the process of rebuilding (e.g. summer
flounder). With respect to butterfish, the most recent assessment (NEFSC 2004) indicated
that butterfish discards, though difficult to estimate, are likely more than twice the
commercial landings and that butterfish are discarded frequently in the squid (Loligo and
Illex), mixed groundfish, silver hake and fluke fisheries. Additional analyses provided
herein indicate that overall, the Loligo fishery produces the highest level of butterfish
discards due to year round co-occurrence of the two species and the use of small-mesh,
diamond-mesh codends (a minimum of 1 ” inches or 48 mm, inside stretched mesh
measurement is currently in effect). Other federally managed, commercial species are
also discarded in the Loligo fishery. During 1997-2000, the Loligo fishery was
responsible for the following discards in terms of the percentage of all NEFOP discards:
butterfish- 56%, scup- 78%, silver hake- 69%, red hake- 48%, spiny dogfish- 12% and
little skates- 3%. More recently (and since implementation of the Scup GRAs) during
2001-2006, the Loligo fishery was responsible for the following discards in terms of the
percentage of all NEFOP Discards: butterfish- 68% , scup- 8% , silver hake- 56% , red
hake- 31% , spiny dogfish- 10% and little skates- less than 1%.

Proposed Management Actions

Alternatives 2A-E originally described different year round minimum codend mesh
(inside stretched) size requirements for the directed fishery for Loligo ranging from in 1
"% inch (no action) to 3 inches. Alternative 1B has been modified (based on comments
received during the public comment period) to apply to only Trimesters 1 and 3, with
review and modification as appropriate after 2 years.

Biological Impact Analysis

This set of bycatch reduction alternatives has the potential to reduce Loligo fishery
discards for multiple species. Alternatives 2B, 2C, 2D, and 2E would reduce discard
mortality of species including butterfish, silver hake, red hake, and scup in the Loligo
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fishery. Alternatives 1B-E would need to be permanent to maintain bycatch reductions.
Alternative 2A, the no action alternative, would not address the discard-related fishing
mortality on the stocks comprised of these species.

50% of butterfish are mature at a length of 12cm (4 ” inches) (O’Brien et al. 1983). Ina
pound net, a codend mesh size of 67mm or 2 8 inches will provide escapement for most
juveniles, half of 12cm (4 ” inches) individuals (O’Brien et al. 1983 indicates these are
half juveniles and half adults), and a portion (less than half) of individuals who are
greater than 12cm or 4 7 inches (i.e. mostly larger spawners) (Meyer and Merriner 1976).
Certain characteristics of the trawl gear used in the Loligo pealeii fishery (small, diamond
mesh codends with primarily 6-inch, double-twine, diamond covers) result in an effective
mesh size that is actually smaller than the codend mesh sizes proposed as Alternatives,
thereby reducing the rate of butterfish escapement. Mesh openings in diamond mesh
codends towed under load stress become distorted and the effective mesh size of the
codend is also reduced because the cover creates a masking effect by overlaying the
entire codend (Stewart & Robertson 1985, Robertson & Stewart 1988, Kynoch et al
2004). These effects do not apply with the static gear used in the 1976 Meyer and
Merriner study. As a result of these facts, a codend liner mesh size larger than 67 mm
(the Meyer and Merriner mesh size) would be needed to achieve 50% escapement of 12
cm butterfish (half of 12cm butterfish are mature). The 3-inch (76mm) mesh size is
larger than 67 mm, and will likely facilitate some spawner escapement despite the
masking effects of the cover. Therefore, Alternative 2E will reduce the discards of
butterfish juveniles and butterfish spawners, thereby increasing spawning stock biomass
(for any given level of Loligo fishing effort). As such, the alternative that will provide
the most benefit to butterfish SSB and butterfish juveniles (and also silver hake, scup, and
red hake) is Alternative 2E, with the other action alternatives providing decreasing
degrees of benefit to these species. Since during the period 2001-2006 the Loligo fishery
was responsible for 56% of all NEFOP discards of silver hake and 8% of the total
discards of scup, a codend mesh size increase in the Loligo fishery is also likely to aid in
rebuilding of the scup and southern silver hake stocks.

Public comments noted that analysis associated with Figure E1, Table 11a, Table 11b,
and Table 79a supported fishermen's belief that discarding of butterfish, the most critical
discarding problem in the Loligo fishery, and other finfish is minimal during Trimester 2.
Public comments also stated that due to summer spawning of Loligo, the economic losses
due to larger mesh sizes would be highest in the summer (i.e. Trimester 2). The Council
agreed with these comments, and amended Alternative 2B to be effective only during
Trimesters 1 and 3. While Alternative 2B is no longer a year-round alternative, since
only 17% of Loligo squid are allocated to Trimester 2, the mesh requirement would still
be in effect during the time when 83% of the Loligo fishery takes place. Since general
discard reduction must occur to the extent practicable, the Council included provisions
that after two years the 2-1/8 inch mesh requirement would be reviewed to determine the
practicability of 2-1/8 inch or other mesh sizes. Given the lack of selectivity information
for Loligo (see next paragraph), the Council concluded the only way to determine
practicability was to proceed with a modest mesh size increase and then evaluate the
impacts of the mesh increase after it has been in effect for two years. The results of the
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practicability assessment would be used for decisions to lower, maintain, or raise the
minimum codend mesh size requirement for the Loligo fishery so that the FMP continues
to be in compliance with the MSA requirements to reduce discards to the extent
practicable. The practicability assessment would examine catch rate information
(observer data) before and after the mesh change for both Loligo and non-target species,
as well as any other scientific information (e.g. selectivities of Loligo and non-target
species).

There are no published studies of Loligo pealeii selectivity. Therefore, the degree to
which Loligo retention may be reduced at the proposed increased codend mesh sizes is
difficult to quantify. Studies of other loliginid squid suggest "loliginid squid are size-
selected (by trawl codends) in a similar fashion to fish" (Hastie 1996). However,
published studies on Loligo growth show that if a reduction in the retention of squid
occurs, the magnitude of such an impact will decline rapidly over time as squid increase
in body size over their short lifespan due to the rapid growth rate of L. pealeii (Brodziak
and Macy 1996). If Loligo escapement mortality occurs, survival rates are unknown
(though studies of loliginid squid have shown skin and fin damage that occurred during
captivity to be a significant source of mortality- Yang et al 1986). Increased codend
mesh sizes in the Loligo fishery will not increase harvest mortality on the Loligo stock
because harvesting is currently controlled by seasonal quotas.

Social/Economic Impact Analysis:

If additional Loligo escapement and escapement mortality occurs, economic impacts to
the directed fishery will also occur and the degree will be related to the level of
escapement and escapement mortality, which would vary by season (as stated in the
Biological Impacts section). Alternative 2B has been modified to mitigate economic
losses that may occur as a result of increased codend mesh requirements.

Measure 3 Eliminating Current Exemptions From Loligo Minimum
Codend Mesh Requirements’ For Illex Vessels

Alternatives: 3A: No Action (Preferred Alternative) (Illex vessels are exempt
from Loligo minimum mesh requirements in the months of June —
September)

3B: Modify exemption from Loligo mesh requirement for Illex
vessels by excluding month of September from current mesh
exemption for lllex fishery

3C: Modify exemption from Loligo mesh requirement for Illex
vessels by excluding months of August and September from
current mesh exemption for Illex fishery
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3D: Discontinue exemption from Loligo mesh requirement for Illex
vessels

' Under each of the alternatives described above, the maximum
mesh size that would be required in the Illex fishery would be 1
7/8 inches (i.e., status quo Loligo minimum codend mesh size).

Problem Statement

These modifications are being considered as a means of reducing discarding of finfish,
especially butterfish, by the Illex fishery which, for some vessels, involves using mesh
sizes smaller than 1 ”® inches (inside stretched mesh measurement) because there is no
minimum codend mesh size requirement for the Illex fishery. Large butterfish discard
events in the lllex fishery have been identified through analysis of vessels trip reports and
NEFOP data. While there is no minimum mesh requirement for vessels retaining Illex,
there is a 1 ”"® inches mesh requirement for vessels retaining Loligo. Because these
species can seasonally co-occur, the exemption was established for the offshore area
where Loligo is less often present. The Illex fishery accounted for 7% of the butterfish
discards (by weight) recorded by the NEFOP during 2001-2006 and 10% of the butterfish
discards (by weight) recorded by NEFOP during 1997-2000. Butterfish discard rates (in
terms of the proportion of catch brought on deck and then discarded) are high in the Illex
fishery - the overall discard rate was 72% during 2001-2006 and 81% during 1997-2000.
A primary reason for the bycatch of butterfish is due to the co-occurrence of lllex and
butterfish during September and October when butterfish migrate into deeper offshore
waters which constitute Illex habitat. The Illex fishery also accounts for 44% of John
Dory Buckler discards observed in the NEFOP database.

Proposed Management Actions

The measure 3 alternatives would eliminate some or all of the current exemptions from
Loligo mesh requirement for Illex vessels

Biological Impact Analysis

Among the alternatives under consideration, the most beneficial alternative for the
butterfish managed resource is 3D, because this alternative would maximize the use of
larger mesh codends by the Illex fishery and is directly linked to a higher probability of
butterfish escapement throughout most of the Illex fishing season. However, as discussed
in the codend mesh size increase for the Loligo fishery section, there would likely be
minimal escapement of butterfish by such a small mesh size increase, and bycatch in the
Illex fishery is not as large of a mortality factor relative to the Loligo fishery.

Due to a rapid increase in the growth rate of Illex between June and October, the percent
loss of lllex catches due to an increase in codend mesh size, declines as the fishing season
progresses. Increased effort related to the increased codend mesh size in the September
Illex fishery (Alternative 3B) is not likely because a bottom trawl selectivity study
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indicates that losses of Illex are nearly zero in October for a codend mesh size of 60 mm
and only 1-2% for a mesh size of 90 mm. Consequently, a codend mesh size increase
during September, while aiding in reducing butterfish bycatch, is not expected to increase
Illex fishing mortality. The action alternatives are not expected to negatively impact the
Illex stock during any time of the year, even if fishing effort increases, because harvest
fishing mortality in the directed fishery is controlled by an annual quota. To the extent
that bycatch occurs in the Illex fishery (7% of all butterfish discards) and to the extent
that this mesh size increase does facilitate escapement, bycatch could be marginally
reduced and butterfish spawning stock size could be marginally increased.

Alternative 3A, the no action alternative, would not address the discard-related fishing
mortality on the stocks comprised of these species.

Economic Impact Analysis

A bottom trawl selectivity study indicates that losses of Illex are nearly zero in October
for a codend mesh size of 60 mm and only 1-2% for a mesh size of 90 mm so significant
economic impacts are not expected. Assuming Illex survive escapement earlier in the
year, they would be available to the fishery later in the year.

Measure 4 Seasonal gear restricted areas (GRAS) to reduce butterfish
discards

Four alternatives: 4A: No Action (No butterfish GRAS) (Preferred Alternative)
4B: Butterfish GRA1 (minimum codend mesh of 3 inches from
January 1 through April 30 in effective area accounting for 50% of
bottom otter trawl discards with mesh sizes less than 3.0 inch
mesh)
4C: Butterfish GRA2 (minimum codend mesh of 3 inches from
January 1 through April 30 in effective area accounting for 90% of
bottom otter trawl discards with mesh sizes less than 3.0 inch
mesh)
4D: Butterfish GRA3 (minimum codend mesh of 3** inches from
January 1 through April 30 in effective area accounting for 50% of
bottom otter trawl discards with mesh sizes less than 3 *'* inch
mesh)
4E: Butterfish GRA4 (minimum codend mesh of 3** inches from
January 1 through April 30 in effective area accounting for 90% of
bottom otter trawl discards with mesh sizes less than 3 ** inch
mesh)

(Minimum mesh sizes for each of the above Alternatives represent

inside stretch measurements of the codend, or liner if the latter is
utilized)
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Problem Statement

Vessel Trip Reports and NEFOP data indicate that butterfish discarding is highest in the
small-mesh bottom trawl fisheries, particularly during January through April, and is
associated with areas of high small-mesh trawl fishing effort. Data from NEFOP show
that, in addition to butterfish and the other species managed through this FMP, SMB
trawl fisheries are associated with discards of silver hake, red hake, scup, spiny dogfish,
spotted hake, Atlantic herring, and blueback herring. iny dogfish and silver hake are in
the process of rebuilding. By establishing time/area gear restrictions on bottom otter
trawling, bycatch and discards of butterfish and other overfished finfish species could be
reduced (assuming no significant displacement of fishing effort outside the GRAs).

Proposed Management Actions

Four time/area gear restrictions (GRAs) are under consideration in Amendment 10.
Within a given GRA, a minimum effective codend mesh (stretched measure) would be
established from January 1 through April 30 for all bottom otter trawling. Specifically,
the alternative GRAs are associated with either 50% or 90% of estimated butterfish
discards from bottom otter trawls using < 3 or < 3.75 inch codend mesh within the
specified time period — hence the four possible combinations. Note that the GRAs
account for these percentages of discards by specified mesh during the period January 1-
April 30 (not overall discards).

Biological Impact Analysis

Within the proposed GRAs, implementation of any of the action alternatives will reduce
discards and discard mortality for juvenile and SSB butterfish and other species that are
discarded in the small-mesh fisheries. These other species include the rebuilding summer
flounder stock. Alternative 4A, the no action alternative, would not address the discard-
related fishing mortality on the stocks comprised of these species. At the current time,
the proposed GRAs would work in combination with the existing scup GRA (not
established under this FMP) which is in effect from January 1 through March 15
(minimum mesh = 4.5 inches) and is positioned south of the proposed GRAs along the
shelf break. Among the action alternatives, those with a minimum mesh of 3.75 inches
(4D and 4E) will provide greater probabilities of escapement for finfish than those with a
minimum mesh of 3 inches. Additionally, the GRAs with the larger mesh size are
associated with a greater probability of escapement by larger reproductively mature
butterfish.

The GRAs will not comprehensively solve the issue of small-mesh fishery discarding of
butterfish. According to NEFSC surveys, butterfish distribution is widespread along the
shelf break during their effective period. Because the GRAs are of limited temporal and
geographic scope, shifts in the spatial distribution of small-mesh fishing effort
(particularly in the Loligo fishery) may simply supplant current butterfish discard
patterns, resulting in butterfish discarding in other time/area combinations. However, the
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prediction of temporal and/or spatial shifts in fishing effort and the amount of non-target
species discarding associated with such effort shifts are difficult if not impossible to
accurately predict. In addition, fishing within the GRAs with codend mesh sizes greater
than 3.0 or 3.75 inches will still be permitted and discarding (albeit less) will still occur.
The GRAs cover the areas responsible for approximately 16%-36% of all bottom otter
trawl discards of butterfish. Realized reductions in discards will likely be less than these
amounts because of likely increased effort in the GRAs with sizes above the minimum
mesh size required in the GRA and also because of increased effort outside of the GRAs.

Economic Impact Analysis

Shifts in the temporal and spatial distribution of fishery effort are also likely to have
economic effects. Based on total value (all species landed on the affected trip), the rank
of alternatives from most significant revenue impact to least significant economic impact
is: Alternative 4E, Alternative 4D, Alternative 4C, then Alternative 4B. Based simply on
actual revenue, there are the potentials for losses of $11.1 million, 7.0 million, 6.2
million, and 4.2 million, respectively. However, given the ability for fishing vessels to
employ a number of strategies, these losses will most likely not be fully realized. This is
evidenced by analyses which show that a large portion of the relevant landings occur
outside the bounds (time and space) of the proposed butterfish GRAs.

1.6 SUMMARIES OF IMPACTS OF POTENTIAL MEASURES RELATED TO 2 PURPOSES
OF AMENDMENT 10.

1.6.1 Overall impacts on butterfish rebuilding

Proposed measure 1: Butterfish landings are and will be limited by closing the directed
fishery once an annual harvest limit is reached (monitored weekly). Because the
butterfish mortality cap program for the Loligo fishery places a permanent cap on total
mortality for the Loligo fishery, it caps discards of butterfish by that fleet which accounts
for the majority butterfish discards. With landings controlled, and with discards by the
fleet which accounts for most of the discards capped, the most significant sources of
fishing-related butterfish (all sizes and ages) mortality will be controlled. This will help
increase the spawning stock biomass of butterfish, likely increasing the probability of
high recruitment, and also protect future age classes entering the fishery to help
perpetuate healthy butterfish populations (though SARC 38 found recruitment biomass
has been highly variable for the butterfish stock over a range of spawning biomass
between about 10,000MT-50,000MT). To the extent that butterfish landings and discards
are responsible for butterfish stock size, and to the extent that the butterfish ABC is
correctly specified to facilitate rebuilding (annual harvest limits and the butterfish
mortality cap for the Loligo fishery are both derived from the ABC, as described above),
the butterfish mortality cap for the Loligo fishery will ensure butterfish recovery (also
assumes bycatch in other fisheries remains low). Because the mixed species management
approach utilizes a permanent cap (i.e. an output-based measure) on butterfish mortality
in the Loligo fishery, it individually likely provides the best chance of meeting overall
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butterfish mortality goals in the short and long term of any of the individual management
alternatives being considered. Based on the predicted lower bycatch of spawners, it
would appear a codend mesh size increase to 3 inches would significantly help butterfish
rebuilding. Though effort based (versus output based) restrictions upon fisherman can be
elastic in the long run in the sense that fishermen can adapt and develop new fishing
techniques to maintain profitability, because of the year round impact and the predicted
escapement of both juveniles and some spawners, a 3 inch mesh size increase
individually is predicted to be the second best management action for rebuilding
butterfish (additional summary information on mesh size increases is provided in the
measure 2 discussion next).

Proposed measure 2: A Loligo codend mesh size increase to 3 inches would provide for
escapement of juvenile butterfish and some spawners, reducing discards of juveniles and
adults, and thereby facilitate rebuilding. The effectiveness of this measure depends on
future levels of effort. For example, if effort were to double for some reason, there might
be minimal change in the amount of bycatch of spawners. Because of the scarcity of
information on Loligo selectivity and uncertainty about future effort levels in general, it is
difficult to calculate the long term end result effects of a 3 inch mesh size increase on
butterfish rebuilding except that there would be much less bycatch of juveniles and a
lower rate of bycatch of butterfish spawners per unit of Loligo effort. Based on the
predicted lower bycatch of spawners, it would appear a codend mesh size increase to 3
inches would significantly help butterfish rebuilding, but one can not state definitively
that as a stand alone measure, a 3 inch codend mesh minimum would be enough to ensure
the long term sustainability of the butterfish stock biomass resource. Especially in the
long term, effort based (versus output based) restrictions upon fisherman can be elastic in
the sense that fishermen can adapt and develop new fishing techniques to maintain
profitability in the face of new regulations. Codend mesh size increases to less than 3
inches would facilitate escapement of some juvenile butterfish but not many spawners
and therefore as a stand alone measure would be less likely to both enable rebuilding and
ensure the long term sustainability of the resource compared to a 3 inch minimum mesh
size. Reducing catch rates of butterfish via a mesh size increase could also extend the
amount of time the directed Loligo fishery would be open before being closed by a given
butterfish mortality cap (assuming catch rates of butterfish decline more than catch rates
of Loligo).

Proposed measure 3: Given estimates that the Illex fishery accounts for only 7% of
butterfish discards, and given that eliminating the codend mesh size exemptions for the
Illex fishery would only involve a modest mesh size increase to 1.875 inches, as a stand
alone measure, eliminating the codend mesh size exemptions for the Illex fishery would
be unlikely to both enable rebuilding and ensure the long term sustainability of the
butterfish stock. Some modest reductions in bycatch/discards of juvenile butterfish
would be expected.

Proposed measure 4: Instituting any of the proposed gear restricted areas (GRAs) is likely
to significantly reduce butterfish discards within the GRAs because the codend mesh size
requirement to fish inside the GRAs would be 3.0 or 3.75 inches. If effort does not shift
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to areas outside the GRAs, butterfish discards would be reduced overall. If effort does
shift to areas outside the GRAs, overall butterfish discards would go down if only a small
amount of effort shifted and/or if the relative abundance of butterfish to Loligo was lower
outside the GRAs. If effort does shift to areas outside the GRAs, discards could go up if
the total effort increased and/or the relative abundance of butterfish to Loligo was higher
outside the GRAs. Some shifts in fishing effort are expected, but available information is
insufficient to reliably model possible effort shifts relative to areas of target and bycatch
species densities. To the extent that the GRAs reduce overall butterfish discards, and
because they involve mesh sizes that facilitate escapement of juveniles and some
spawners, the GRAs would likely help increase butterfish biomass. However, the
percents of total bottom otter trawl butterfish discards that occur in GRAs 1, 2, 3, and 4
are only about 16%, 29%, 20%, and 36% respectively. These amounts represent the
maximum bottom otter trawl butterfish discards affected by the GRAs. Actual reductions
would likely be less due to probable transfer of effort to larger mesh within the GRAs,
and effort shifts to areas outside the GRAs. For this reason, as a stand alone measure,
any of the GRAs would be unlikely to both enable rebuilding and ensure the long term
sustainability of the resource. Uncertainty about effort shifting also makes it difficult to
predict possible economic losses, but the areas involved are responsible for substantial
vessel revenues.

Combinations of proposed measures: The alternatives are not expected to have
significant synergistic effects (as an example of synergistic effects, it would mean that
one measure reduces butterfish discards by 5% and another by 10% but together they
would reduce butterfish discards by perhaps 50%) nor is it expected any would cancel
others out. Thus the effects of implementing multiple measures are expected to simply
be the combined effects of individual measures. It is therefore logical that a combination
of the proposed measures would improve butterfish stock size more compared to any
measure by itself. Also, using a combination of more restrictive alternatives would
increase butterfish stock size more than a combination of less restrictive alternatives (for
example the combination of 1D and 4E would likely provide more protection than 1D
and 4B), but a relative ranking of all possible combinations (~500) of the potential
management actions is not possible due to data and modeling limitations. Analysis does
show however, as summarized above and detailed in Section 7, that as stand alone
measures, the butterfish mortality caps on the Loligo fishery or a codend mesh size
increase to 3 inches appear to stand the best chance of facilitating butterfish rebuilding.
If one of these alternatives is not selected, the Council could try a combination of other
alternatives. The combination most likely to successfully rebuild butterfish if neither a
mortality cap program nor a 3 inch mesh alternative was chosen would be a combination
of the mesh increase just below 3 inches (to 2 1/2 inches) combined with the most
restrictive alternatives in both the elimination of the Illex exemption and GRA measures.
While it is not possible to quantify the likelihood of success from this and all other
combinations, one can expect that as less measures are used or as less restrictive
alternatives for a given measure are selected, the probability of successful butterfish
rebuilding will decline. If the butterfish mortality cap on the Loligo fishery or a codend
mesh size increase to 3 inches was chosen, combining either with other measures would
likely increase the probability of successful rebuilding. However, the more measures
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chosen the greater the economic impact, and if many measures were required to rebuild
in five years, it might present an argument for a longer rebuilding timeframe to take the
needs of fishing communities into account.

For final preferred proposed Alternatives, the Council voted to include both Alternatives
1D (mortality cap in effect in 2011) and 2B (2-1/8 inch mesh requirement modified to be
in effect in Trimesters 1 and 3 beginning in 2010). Together these measures should
rebuild butterfish within the 5 year rebuilding period since the cap alone should
accomplish rebuilding.

1.6.2 Summary of overall impacts on general discarding from each proposed
measure

Proposed measure 1: This measure is more intended for butterfish rebuilding rather than
general discard reduction. However, all else being equal, to the extent that the butterfish
mortality cap on the Loligo fishery closes the Loligo fishery early, discards would be
lowered across all species because there would be less Loligo fishing. Also, if fishermen
are concerned that catching too many butterfish may close the Loligo fishery, they may
try to avoid bycatch in general. Thus if the butterfish mortality cap for the Loligo fishery
is chosen for the purposes of butterfish rebuilding, a side benefit could be possible
discard reductions for other stocks.

Proposed measure 2: Loligo codend mesh size increases would decrease discards
depending on the size of the increase. The largest bycatch decreases would come from
increasing the mesh to 3 inches, and less impacts, both biologically and economically,
would result from smaller increases or an increase that is only in effect for part of the
year (2B). However butterfish discards appear to be low during Trimester 2, which is
excluded from 2B. The economic effects of codend mesh size increases are difficult to
quantitatively predict given the scarcity of Loligo selectivity information.

Proposed measure 3: Eliminating the codend mesh size exemptions for the Illex fishery is
likely to slightly reduce general discards. Given that the lllex fishery is a relatively clean
fishery and given the increase in mesh size would be small, the reduction in discards is
likely to be marginal at best. Impacts to the lllex fleet are estimated to be low.

Proposed measure 4: In addition to reducing butterfish discards, the GRAs are also likely
to reduce discards in the GRAs of silver hake, red hake, scup, and spotted hake that occur
in the Loligo fishery, particularly the GRAs associated with the larger minimum codend
mesh size of 3 ** in. If effort does not increase or shift to areas outside the GRAs,
discards would be reduced overall. If effort does shift to areas outside the GRAs, overall
discards would go down if only a small amount of effort shifted and/or if the relative
abundance of discarded species was lower outside the GRAs. If effort does shift to areas
outside the GRAs, overall discards could go up if the total effort increased and/or the
relative abundance of discarded species to Loligo was higher outside the GRAs. Some
shifts in fishing effort are expected, but available information is insufficient to model
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possible effort shifts relative to areas of target and bycatch species densities. Uncertainty
about effort shifting also makes it difficult to predict possible economic losses, but the
areas involved are responsible for substantial vessel revenues.

Combinations of proposed measures: The alternatives are not expected to have
significant synergistic effects (as an example of synergistic effects, it would mean that
one measure reduces butterfish discards by 5% and another by 10% but together they
would reduce butterfish discards by perhaps 50%) nor is it expected any would cancel
others out. Thus the effects of implementing multiple measures are expected to simply
be the combined effects of individual measures. It is therefore logical that a combination
of the proposed measures would decrease bycatch more compared to any measure by
itself. Also, using a combination of more restrictive alternatives would decrease bycatch
more than a combination of less restrictive alternatives (for example the combination of
1D and 4E would likely provide more protection than 1D and 4B), but a relative ranking
of all possible combinations (~500) of the potential management actions is not possible
due to data, and modeling limitations. Given the legislative, judicial, and administrative
history in relation to bycatch reduction (see above section 1.3), and solely as a tool for
general discard reduction, it would seem the Council should select either a single
measure or a combination of measures that would be considered "reasonable efforts," but
that do not ban a type of fishing gear, do not ban a type of fishing, and/or do not impose
costs on fishermen and processors that cannot be reasonably met.

Also, it is assumed that if one of the action alternatives for the butterfish mortality cap is
selected, then the upper range of mesh sizes for the Loligo fishery that would be
considered by the Council would be limited to 2 !5 inches (64 mm) because the butterfish
mortality cap would be providing the primary protection for butterfish and, while
Amendment 10 seeks to reduce discards in general, discards of butterfish are most critical
for the purposes of this Amendment. Also, any mesh increase would add to the
substantial economic costs related to the mortality cap program (see 7.5.1 for mortality
cap costs and 7.5.2 for mesh increase costs), and the mortality cap program alone will
reduce general discarding to the extent that the Loligo fishery is closed because of the cap
program. In summary, combining the mortality cap with a 3 inch mesh was not
contemplated by the Council.

For final preferred proposed Alternatives, the Council voted to include both Alternatives
1D (mortality cap in effect in 2011) and 2B (2-1/8 inch mesh requirement modified to be
in effect in Trimesters 1 and 3 beginning in 2010). Together these measures should
reduce overall discards, since as described above each alone should reduce discards. The
extent of discard reduction, and the practicability of the measures, are difficult to predict,
so the Council included in the final preferred alternative 2B a provision that after 2 years
the mesh increase and its impacts would be reviewed to determine if the FMP meets the
legal requirement of reducing discards to the extent practicable.
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1.6.3 Alternatives Ranking Summary

Because of the uncertainty involved in absolute quantification of the impacts of any given
alternative, it is not currently possible to objectively rank all alternatives (nor
combinations of alternatives) in terms of the two Amendment objectives: effectiveness in
1) permanently rebuilding the butterfish stock, and 2) reducing bycatch in the SMB
fisheries (though these are closely linked since the largest source of butterfish fishing
mortality is bycatch in the Loligo fishery). However, as summarized above, the analyses
in this document do support the following (see below) relative rankings (highest to
lowest) of Alternatives listed in order of effectiveness in accomplishing each of the two
Amendment objectives. Beyond these simple rankings, various combinations could
be higher or lower.

Butterfish Rebuilding Measures Effectiveness

Management measures that reduce Loligo fishery discards of both juveniles and
spawners, on a year-round basis, will rebuild the butterfish stock the quickest and provide
the most long-term sustainability.

#1 Alternatives 1B, 1C, or 1D - Any of the butterfish mortality cap program action
alternatives will result in the most certain and largest long-term reduction in
juvenile and adult butterfish discards throughout the year in the Loligo fishery
(assuming the ABC and the discard rates are correctly specified). These
Alternatives represent direct controls on butterfish fishing mortality rates in the
Loligo fishery. Combining 2B with 1D may have some minor additional positive
impacts on the butterfish stock.

#2 Alternatives 1E/2E - Increasing the Loligo minimum codend mesh size to 3
inches will result in the second largest long-term reduction in juvenile and adult
butterfish discards throughout the year in the Loligo fishery. This Alternative is
an indirect bycatch control measure that allows escapement of most juvenile
butterfish and some, but less than 50% of the butterfish spawners encountered by
the Loligo fishery.

#3 Combined Alternatives from Measures 2-4: 2D and 3D, and 4E - An increase
in the minimum codend mesh size to 2.5 inches (Alt. 2D), eliminating all Illex
mesh exemptions (Alt. 3D), and implementing seasonal GRA Alternative 4E
would be the next most effective action if neither a butterfish mortality cap (#1
above) nor a 3 inch mesh (#2 above) were implemented for the Loligo fishery.

#4 Other Stand-alone Action Alternatives — Would be less effective than above
rankings #1, #2, or #3. Of such other stand-alone action alternatives, Alt. 2D (2.5
inch mesh) would be the most effective. Eliminating the Illex fishery's
exemptions from the Loligo minimum mesh (Alts. 3D, 3C, 3B) would be the least
effective. The GRA Alternatives (Alts. 4E, D, C, B) and other codend mesh size
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increases (Alt. C, B) would likely fall in between the 2.5 inch minimum codend
mesh requirement and the elimination of the Illex fishery's exemptions from the
Loligo minimum mesh in terms of effectiveness. For measures 2-4, the later
letters are expected to be more effective than earlier letters (i.e. 4E is expected to
be more effective than 4B).

General Discarding Measures Effectiveness

#1 Alternative 1E/2E - An increase in the Loligo minimum codend mesh size to 3
inches would provide the greatest reduction of bycatch species in the SMB
fisheries (recall from above it is also the second most effective butterfish stock
rebuilding proposed action other than the mortality caps).

#2/#3 Alternatives 2D/2C - An increase in the Loligo minimum codend mesh size to
2.5 or 2 3/8 inches would respectively likely provide the second and third greatest
reductions of bycatch species in the SMB fisheries.

Eliminating the Illex fishery's exemptions from the Loligo minimum mesh (Alts. 3D, 3C,
3B) would likely be the least effective for reducing bycatch. In terms of effectiveness as
stand-alone measures, other alternatives would likely fall in between eliminating the Illex
fishery's exemptions from the Loligo minimum mesh and 2C. The combination of 1D and
2B, the preferred alternatives, will likely have positive impacts on discarding in the
Loligo fishery, especially of butterfish, but the impacts on general discarding overall, and
the practicability of these measures as they relate to general discarding, are difficult to
predict. The Council included in the final preferred alternative 2B a provision that after 2
years the mesh increase would be reviewed to determine if the FMP meets the legal
requirement of reducing discards to the extent practicable.

1.6.4 Summary Tables

Overview of Measures: Table E-0 provides a concise general summary of the measures
and their anticipated effects.

Impacts of the Alternatives Table: Table E-1 is provided below to list all of the
management alternatives and qualitatively summarize the anticipated impacts of each of
the management alternatives.

Cumulative Effects Table: A preliminary cumulative effects assessment (CEA) was
conducted for this draft document. The information from that assessment is provided in
Section 8.0. Table E-2 contains a qualitative summary of the cumulative effects from
that assessment.
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Table E-0. Overview of Measures

Alternatives

No Action: Status Quo

SO0 mt directed quota, 5,000 Ib trip
bmut, 3* mesh 10 possess 1,000 Ib or

greaster; | Vs Loligo mesh
resquarement

Measure 1:

Tastterfish Mortality Cap on Lolige
Fishery

Measure 20

Increased Loligo Minkmum Codend
w2

Mesh Sire
W 2T AN

Meusure 3;

Elimination of /llex Fishery's
Exemption from Leligo Mesh

Requirements

Seasonal Gear Restricted Areas

Filectiveneom (o
Rebuild Butterfish'

NONE slrendy m effect snd
will not reduce butterfinh
discurding

HIGH. Direct, year-round
control on butterfish
morthity in Lobiyo fshery,
whach accoums for most
butterfish mortality (reduces
v, and spawner descards)

- LOW-HIGH  Inshirect, yeus-
round (except 2 14"), bisted in

order of morensang
effoctiveness: 219", 2 %",
257 3" Some spawner
escapement atabove 2 5
LOW: Jllex fishery only
sccoants for T of
huster{ish discards and
morease 10 1 %" won't allow

much additonal cacapemont
of juvemiles

"LOW-MEDIUM. Should |

reduce winter discurds (yuv
& wdults) in GRA. Bat. not
year-round, strictest GRA
only accounts for 3% of
butterfish discards by botiom
otter twwls withus GRA,
gear likely 10 st catch some
butberfish; effort kikely to
shift outside GRA

Effectiveness (o Tmplementation Enforcement Momitoring Needs Exonomic
2 -~
. ¢ . Exasting reporting
NONE alroscly in Faoay Ihificudt, b None' alresdy n
effect and will not nfrustroceure® already in place | “equnte M""l Ml : - ellect
m esunlly o plass w'e::k descards
LOWMEDIUM Difficul: meeds Dafficult, but Additional Substantial costs |
discards reduced If | mfmstrocture® for | samilar o what is | (e.g tnp declarutson) for infrustructure,
Loligo closes carly due clowing Loligo nhrendy : place NERO will need 1o andl of Lodigo
10 butterfish morsality fishery based on moniter butterfish cap fishery 1s closed
cap (no Loligo fishing | butserfish landings bused on NEFOP and carly
during closure) and discards dealer (SAFIS) data
LOW-HIGH Inslirect, Fasy Daffict, bt Exatng reporting L Cot for new '
year-roursd (except infrastructure® similer to what is | sdequate More cbserver codends und |
2 1%*), listod in order | umently m place nbready o place coverage would better | possible reduction ‘
of incrossing extimate discards i Lolige cach (%
effectweness 2 w", 2 unknown und
w', 28,3 deperds on size)
LOW  Jilex fushery i Faey Defficidt, bt Fmting reporting | Cost for new
relatively chean and infrmstrocture® similar to what i« | sdeguate More obmerver | codends &
morease to 1 * currently i plce already » place coverage would better *gilling” wsues
won't alkow much estimase disonrds with 1 ™% mesh,
ket ] eacapement mmal redaction
of bycatch |in Tllex votention, |
LOW-MEDIUM Moderato changes Difhoult, end Coust Guard has Moderate costs for |
Should reduce winter 10 exssting would be in recommended VMS infrastructure,
discurds i GRA infrostructure® | sddition 10 what s | reguirement W promote | monitorng, and
But: not year-round already i place compliance. Moge LOW
memsure, withan GRA Comst Guard noted | observer coveruge would | to HIGH lost
gear likely to stall scason, Jocation. | botter estimate discards | revemue from not
retain some bycateh, el slupe makes fishung i GRAs
and effor likely 10 Enf. more difficult on
shaft 10 wremn outside GRA & effort
the GRA | shafting
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Table E-1. Management alternatives under consideration in Amendment 10 and expected impacts on the "valued ecosystem components" (VECs).

VECs
Management Measure (Preferred are bolded) Habitat
Non-target . . Protected Human
Managed resource . including -
species EEH Resources Communities
Butterfish - No impact | No impact
Alternative 1A: No action (relative to status quo) | (relative to No Impact No Impact No impact
Loligo- No impact status quo)
Neutral to
Alternative 1B: Butterfish o negative in short
rebuilding program with Butterfish:Positive Neutral to Neutral to Neutral to term;

BUTTERFISH
STOCK
REBUILDING
PROGRAM

butterfish mortality cap for
Loligo fishery distributed by

Loligo: neutral to
positive if butterfish

positive if effort
in Loligo fishery

positive if
effort in Loligo

positive if effort
in Loligo fishery

Potentially
positive in long

trimester based on current Loligo ;a% constrains Loligo is reduced ﬁs(ilery dl ¥ is reduced term if directed
quota allocation tshery reduce butterfish fishery
is re-established
Neutral to
Alternative 1C: Butterfish Butterfish:Positive Neutral to negative in short
Neutral to Neutral to term;

rebuilding program with
butterfish mortality cap for

Loligo: neutral to
positive if butterfish

positive if effort
in Loligo fishery

positive if
effort in Loligo

positive if effort
in Loligo fishery

Potentially
positive in long

Loligo dsribued b imser |t conrins Lol |yl | ey Sl | s
9 & y butterfish fishery
is re-established
Neutral to
. . . o negative in short
Alternative 1D: Butterfish Butterfish:Positive Neutral to Neutral to Neutral to term;

rebuilding program with
butterfish mortality cap for

Loligo: neutral to
positive if butterfish

positive if effort
in Loligo fishery

positive if
effort in Loligo

positive if effort
in Loligo fishery

Potentially
positive in long

Lligoditribued by rimester | ap et Lol | e ls et e
y i butterfish fishery
is re-established
Potentially Negative short
Alternative 1E: Implement a 3.0 | Butterfish:positive negative if Poten.t 1a11'y term ; Pqtentlally
. . L . .. bottom trawl negative if effort | positive in long
inch minimum mesh size in the Loligo: neutral to positive . I . I g
directed Loligo fishery positive effort in Loligo | in Loligo fishery | term if directed
fishery increases butterfish fishery
increases is re-established
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Table E-1 (continued)

VECs
Management Measure (Preferred are bolded) Non-target _Habitat Protected Human
Managed resource - including -
species EEH Resources Communities
LOLIGO Butterfish — negative . No impact-
. No impact-
MINIMUM MESH would contribute to chanees o changes to No impact-
SIZE continued discarding and inten%it or intensity or chan é)s to
REQUIREMENTS- stock deterioration No impact- distribu}tlion of distribution of inten%i tv or
wouldlilot fishing effort ﬁshin% effort distribu}t]ion of
Alternative 2A: No Action increase or are not are not q fishing effort are
Loligo - no impact decrease expected expeli e not expected ,
(would not increase or mortality resulting in no I'f()is(;.l.t.ll’lg In 191 thus socio-
decrease mortality) additional additiona economic impacts
habitat interactions are not expected
disturbances with protected
species

Alternative 2B: Increase
minimum codend mesh size to
28 inches (50 mm) during
Trimesters 1 and 3

Butterfish - low positive,
minimal impact due to
low predicted
escapement

Loligo — low negative to
low positive depending
on survival of escapees

Low positive-
a slight
decrease in
discard
morality
would be
expected
relative to 2A

Neutral to low
negative-
reduced Loligo
retention could
result in
increased
effort
depending on
responses to
regulation;
increased
effort could
result in
additional
habitat
disturbances

Neutral to low
negative-
reduced Loligo
retention could
result in
increased
effort
depending on
responses to
regulation;
increased
effort could
result in
additional
interactions
with protected
species

Neutral to low
negative- loss due
to codend
replacement
should not be
significant,
however revenue
loss due to
increased
escapement of
Loligo is likely to
occur compared
to status quo (2A)
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Butterfish — literature
selectivity parameters for
butterfish escapement
predict low positive;

Neutral to low
negative-
reduced Loligo

Neutral to low
negative-

reduced Loligo
retention could

Neutral to low
negative- loss due

Low positive- retention could result in to codend
asli Et result in increased replacement
decr%:ase in increased offort should not be
Alternative 2C: Increase discard effort . depending on significant,
minimum codend mesh size to morality depending on responses to however revenue
2%® inches (60 mm) Loligo — low negative to | would be responses to regulation; !OSS due to
o . regulation; . increased
low positive depending expected . increased
. : increased escapement of
on survival of escapees relative to 2A- effort could S
effort could ) Loligo is likely to
2B ) result in
result in additional occur to a greater
additional interaction extent than under
habitat (TGOS 1 2A2B
disturbances with protected
species

Alternative 2D: Increase
minimum codend mesh size to
2 " inches

Butterfish — low positive,
expected to provide
benefit to stock through
increased escapement

Loligo — low negative to
low positive depending
on survival of escapees

Low positive-
a slight
decrease in
discard
morality
would be
expected
relative to 2A-
2C

Neutral to low
negative-
reduced Loligo
retention could
result in
increased
effort
depending on
responses to
regulation;
increased
effort could
result in
additional
habitat
disturbances

Neutral to low
negative-
reduced Loligo
retention could
result in
increased
effort
depending on
responses to
regulation;
increased
effort could
result in
additional
interactions
with protected
species

Neutral to low
negative- loss due
to codend
replacement
should not be
significant,
however revenue
loss due to
increased
escapement of
Loligo is likely to
occur to a greater
extent than under
2A-C
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Butterfish - High
Positive

Loligo — low negative to
low positive depending

Neutral to low
negative-
reduced Loligo

Neutral to low
negative-

reduced Loligo
retention could

Neutral to low
negative- loss due

on survival of escapees ... retention could . to codend
Positive- a . result in
result in . replacement
greater . increased
. increased should not be
decrease in effort .
. ) effort . significant,
Alternative 2E: Increase discard . depending on
. . . depending on however revenue
minimum codend mesh size to mortality responses to
. responses to o loss due to
3 inches would be . regulation; .
regulation; . increased
expected . increased
relative to 2A- increased effort could escapement of
effort could . Loligo is likely to
2D . result in
result in additional occur to a greater
additional . . extent than under
. interactions
habitat with protected 2d
disturbances P
species
EXEMPTIONS Butterfish - Low No Impact — No Impact-
FROM LOLIGO Negative — would not changes to changes to No Impact-
MINIMUM MESH allow for increased Low Negative | intensity or intensity or changes to
REQUIREMENTS escapement of butterfish | — would not distribution of | distribution of | intensity or
FOR ILLEX allow for fishing effort fishing effort distribution of
VESSELS - Alternative 3A: No Action increased are not are not fishing effort are
Loligo - No Impact - escapement of | expected, thus | expected, thus | not expected, thus
would not increase or non-target no additional no additional socio-economic
decrease mortality species or fewer protected impacts are not
habitat species expected
disturbances interactions
Butjte.rﬁsh - Low- Low Positive- No impact- Ng Impact- Potentially Low
positive, when the Illex minor changes .
changes to Negative — any

Alternative 3B: Exclude month
of September from current mesh
exemption for Illex fishery

may increase escapement
of butterfish, thus
reducing mortality

Other SMB - No Impact-
not expected to increase

fishery is not
exempt from
the Loligo
minimum
mesh size it
would reduce

intensity or
distribution of
fishing effort
expected to be
minor, thus no
additional or

to intensity or
distribution of
fishing effort,
thus no
additional or
fewer

changes to harvest
effort are
expected to be
minor, thus this
measure would
not generate

[llex or Loligo mortality mortality on fewer habitat protgcted measurable socio-
non-target disturbances specles economic impacts
species interactions P
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Alternative 3C: Exclude months
of August and September from
current mesh exemption for Illex
fishery

Butterfish - Low
Positive- may increase
escapement of butterfish,
thus reducing mortality

lllex - Potentially Low
Negative - mortality may
increase, but the extent is
unclear

Other SMB - No Impact
— not expected to
increase or reduce
mortality

Low Positive-
—when the
lllex fishery is
not exempt
from the
Loligo
minimum
mesh size, it
would reduce
mortality on
non-target
species

Low Negative-
may result in
extra effort to
achieve lllex
harvest targets,
resulting in
increased
effort and thus
additional
habitat
disturbances

Low Negative
- may result in
extra effort to
achieve Illex
harvest targets,
resulting in
protected
species
interactions,
particularly
with pilot
whales

Potentially
Negative - likely
to require
additional harvest
effort in order to
meet harvest
targets, thus
expected to
generate negative
socio-economic
impacts

Alternative 3D: Discontinue
exemption from Loligo mesh
requirement for lllex vessels

Butterfish - Low Positive
- Low Positive — would
have greatest positive
impact on butterfish
because it would
maximize the use of
larger mesh, allowing
greater escapement

Illex - Negative - lllex
would likely be lost
through the larger mesh,
resulting in increased
mortality

Other SMB - No Impact-
not expected to increase
or decrease mortality

Low Positive-
would have
the greatest
positive
impact
because it
would
maximize the
use of larger
mesh, thus
reducing
mortality on
non-target
species

Low Negative-
may result in
extra effort to
achieve lllex
harvest targets,
resulting in
increased
effort and thus
additional
habitat
disturbances

Low Negative-
may result in
extra effort to
achieve Illex
harvest targets,
resulting in
additional
protected
species
interactions,
particularly
with pilot
whales

Negative- would
require additional
harvest effort in
order to meet
harvest targets,
thus expected to
generate negative
socio-economic
impacts
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Table E-1 (continued)

VECs
Management Measure Non-target |  Hapitat Protected Human
Managed resource . including o
species EEH Resources Communities
Butterfish - Negative — No Impact — No Impact —
would not decrease No Impact — not expected chan é)s to
butterfish discarding not expected to change clangs
No Impact — . Intensity or
to change fishing effort, L
would not fishine effort th distribution of
Alternative 4A: No Action Other SMB - No increase or thus d%rec ¢ ’ dl(lis.tr.lo 1 fishing effort are
Impact — would not decrease impacts fo Eflewleiona or not expected, thus
increase or decrease mortality hatI:i tat would cotected socio-economic
mortality prote impacts are not
be null species
. . expected
interactions
Butterfish - Positive — Potentiall Potentially
expect a reduction in Y, Low Negative
butterfish discardi Low Negative Positi Negative — on
IMPLEMENTATION utterfish discarding or Positive — ;)r ols.lk nie - egative 185
OF SEASONAL least likely castlikely | average, =115
GEAR alternative to alternative to yessels made .tr1ps
RESTRICTED shift fishing shift fishing into GRA1 with
AREAS (GRAS) TO effort, thus effort,.thus ~$14,255 .
REDUCE offort in areas effort in areas | revenue/trip.
BUTTERFISH Oher SMB- | Positive~ | ousidethe | nide the | However, the
DISCARDS Alternative 4B: Butterfish Nn o;zvn, otelrétla Y | expect a GRA may ) Ilr,lagﬂ clolslin this area
GRA1 (minimum of 3 inch veutral —wou reduction in only slightly only sughtly &
o : likely result in a . increase and to vessels would
codend mesh size in effective . e - . non-target increase and .
arca) spatial shift in fishing species have limited have !1m1ted depend upon how
effort (particularly for discarding negative negative well vessels could
Loligo fishery) which habitat impacts on make up catch in
may or may not impacts protected other areas or
decrease butterfish Effort ir'1 GRA species. Effort | seasons or
mortality would be in GRA would | maintain previous
reduced. thus be reduced, revenue by
ositivei thus positively | changing mesh
p . impacting size
impacting
habitat protected
species
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Table E-1 (continued)

VECs
Management Measure Non-target _Habitat Protected Human
Managed resource . including o
species EFH Resources Communities
Buttertﬁsh _dPOts.ltW.e - Potentially Potentially Negatlve:l gg
expect a recuction i Low Negative | Low Negative average, .
butterfish discarding - o vessels made trips
or Positive — or Positive — . .
. o into GRA2 with
may shift shift in effort, $12.067
Other SMB effort, thus thus effort > i
Urlkezo o P_otentiall Positive — effort outside | outside the ;fg;ngfcféz ing
wn, y
Alternative 4C: Butterfish GRA2 | Neutral — would expecta ‘.[he GRA may GRA may this area to
. . ) ) reduction in increase and increase and
(minimum of 3 inch codend mesh | likely result in a . : vessels would
size in effective area) spati o - . non-target have negative | have negative
patial shift in fishing . . . depend upon how
o cularly f species habitat impacts on 1 d
i Iqrt (?_al;]tlcu ar I}; (})1r discarding impacts. Effort | protected veslie S cout hi
IMPLEMENTATION olgo s ery)tw e in GRA would | species. Effort nﬁ‘l ¢ up catch in
OF SEASONAL gnay or msyttn" eh be reduced, in GRA would | OM¢r areas ot
GEAR ecrea;se uttertis thus positively | be reduced, sea§(1n§ or
RESTRICTED mortality impacting thus a positive | Antain revenue
AREAS (GRAS) TO habitat impact Eli ghangmg mesh
EFJ]"?"}I”JISIEFISH Butterfish - Positive — Potentially Potentiall High Negative —
DISCARDS increased mesh size Low Negative Low Ne ;/tive on average, ~133
(continued) expected to reduce Positive — or Positive — or Posi ti% o vessels made trips
discard and increase expect a shift in effort, effort outside into GRA1 with
escapement reduction in effort outside ~$13,581
the GRA may .
Alternative 4D: Butterfish Other SMB — non-target ‘.[he GRA may increase, have revenue/trlp:
GRA3 (minimum of 3** inch Unknown, Potentially Species. increase, have negative qus of closing
codend mesh size in effective Neutral —would discarding and | negative impacts on this ara depends
likely result in a escapement is | habitat upon how vessels
area) . s . . protected .
spatial shift in fishing | expected to be | impacts. Effort species. Effort make up catch in
effort (particularly for | greater dueto | in GRA would ; rli GRA would other areas or
Loligo fishery) which increased be reduced be reduced seasons or
may or may not mesh size positively ositivel ’ maintain revenue
decrease butterfish impacting P oY by changing mesh
. . impacting P.R h
mortality habitat size
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Table E-1 (continued)

VECs
Management Measure Non-target Habitat Protected Human
Managed resource . including -
species EEH Resources Communities
Butterfish - Positive — Potentially Potentially
increased mesh size Low Negative Low Negative High Negative —
expected to reduce or Positive — or Positive — on average, ~154
discard and increase most likely most likely vessels mazie trips
escapement alternative to alt.e mati\{e to into GRA2 with
Positive — shift fishing shift fishing ~$11,413
IMPLEMENTATION expecta effort, thus effort, thus revenue/trip.
OF SEASONAL reduction in effort in areas eff"?gm Ereas Actual loss of
GEAR Other SMB — non-target outside the OGligi :vt fi d closing this area
RESTRICTED Alternative 4E: Butterfish GRA4 | Unknown, Potentially | species GRA would likelv i ou to vessels would
AREAS (GRAS) TO | (minimum of 3** inch codend Neutral — would discarding and | likely increase ! gl}ll inerease depend upon how
REDUCE mesh size in effective area) likely result in a escapement is | and have and have well vessels could
BUTTERFISH spatial shift in fishing | expected to be | negative pegatlve make up catch in
DISCARDS effort (particularly for | greater due to | habitat impact 051 other areas or
(continued) Loligo fishery) which | increased impacts. protecte Eff seasons or
may or may not mesh size Effort in GRA .Specciiii (igt maintain previous
decrease butterfish would be Ln q v&ziou revenue by
mortality reduced, thus ¢ recuced, changing mesh
positively Fhus pO.SItlvely size and fishing in
impacting impacting the GRA
habitat protected
species
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For Tables E-1 and E-2, please refer to the following underlined impact definitions:

Managed Species, Non-Target Species, Protected Species:
Positive: actions that increase stock/population size
Negative: actions that decrease stock/population size

Habitat:
Positive: actions that improve the quality or reduce disturbance of habitat
Negative: actions that degrade the quality or increase disturbance of habitat

Human Communities:
Positive: actions that increase revenue and well being of fishermen and/or associated businesses
Negative: actions that decrease revenue and well being of fishermen and/or associated businesses

Impact Qualifiers:

Low (as in low positive or low negative): to a lesser degree

High (as in high positive or high negative) to a greater degree

Potentially: a relatively higher degree of uncertainty is associated with the impact

A summary comparison of the relative incremental effect contributions to the cumulative effect for
each set alternatives and affected resource, or valued ecosystem component (VEC), is displayed in
Table E-2. The cumulative effect baseline consists of the combined effect of the numerous “other”
past, present and reasonably foreseeable future fishing and non-fishing actions that have been or
would be taken by NMFS and other entities that have affects on the VECs. These are described in
second row of Table E-2. Also, note the relative impact contribution of each alternative listed for
each VEC in the remaining portion of Table E-2. The overall cumulative effects analysis consists of
evaluating the resultant effects of the actions taken under this Amendment combined with the
baseline. The impact of each alternative considered may have neutral, positive or negative impacts
to each VEC. The bases for this analysis are described in more detail in Section 8.

The proposed alternatives would either increase or decrease fishing mortality of the managed
resource VEC, and, in turn, have positive or negative effects, respectively, on population size or
have no effect.. If the actions taken under this amendment have a net result of decreasing mortality
on managed resources, then the sum cumulative effect on the managed resources will be positive.
Decreased effort would also tend to reduce fishing mortality on non-target species and protected
resources, and reduce disturbance of bottom habitat and thus have positive effects on these VECs.
On the other hand reducing the ability of harvesters to acquire catch generally corresponds with
reduced revenue, at least in the short term which translates to negative effects to human
communities.

In general, it is expected that the overall long-term cumulative effects would be positive for the
managed species and most VECs, as most of the alternatives have neutral or positive incremental
effects added to a generally positive baseline (Table E-2). The negative effects are generally shorter
term, and, in most cases, would be positive over the long term. Those alternatives with neutral or no
effect have no resulting cumulative effects. Thus, assuming that the generally positive baseline
conditions for the long term would be achieved, it is anticipated that the alternatives in this
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Amendment would result in positive long term effects on the managed species and other VECs. The
regulatory atmosphere within which Federal fishery management operates requires that management
actions be taken in a manner that will optimize the conditions of resources, habitat, and human
communities. Consistent with NEPA, the MSA requires that management actions be taken only
after consideration of impacts to the biological, physical, economic, and social dimensions of the
human environment.

Regardless of the uncertainty as to which actions will be implemented through this amendment, it is
expected that the overall long term impacts should be positive for all aspects of the human
environment. This is because, barring some unexpected natural or human-induced catastrophe, the
regulatory mandates under which Federal fishery management operates require that management
actions be taken in a manner that will optimize the long term condition of managed resources, non-
target species, habitat, protected resources, and human communities. Consistent with NEPA, the
MSA requires that management actions be taken only after consideration of impacts to the
biological, physical, economic, and social dimensions of the human environment. This document
functions to identify the likely outcomes of various management alternatives. Any alternative that
would compromise resource sustainability would be in contradiction to the mandates of the MSA
and would not be implemented. Additional scrutiny of the management alternatives during the
Public Hearing Process should help to further characterize the potential costs and benefits associated
with the various alternatives.

THIS SECTION INTENTIONALLY LEFT BLANK
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Table E-2. Summary comparison of cumulative effects for Amendment 10 alternatives.

Valued Ecosystem Components (VEC) Managed | Non-Target Habitat Protected Human
Resources | Species Species Communities
Negative in Negative in short | Positive - Negative or low Short-term negative
shortterm for | term - Increased reduced habitat | npegative in short lower revenues
Butterfish; bycatch rates would | disturbance by | torm would continue until
o continue until fishing gearand | __ (il Trawl TRP is stocks are fully
Baseline Effects without Amendment 10 Positive in long | reduction measures | non-fishing

(includes effects of past, present and reasonably

term -

are implemented

actions

implemented

rebuilt

sustainable i .
foreseeable future actions) stl(l)csk sizes for | Positive - Long ggzltgﬁcL fl?l(:;?sed LO?g-tel;*{n positive

all SMB t sustainable resources

species are rzgﬁced bycatch, through effort should support viable

anticipated; improved bycatch reduction and Trawl | ¢ommunities and

(Butterfish accounting TRP, Sea.Turtle economies

would be Strategy; improved

addressed in habitat quality

Amendment

10)

Alt# | Management Measure/Alternative

(Preferred Bolded)

Relative Incremental Effect Contribution of Amendment 10 Alternatives to
Overall Cumulative Effect of Baseline

Implement butterfish rebuilding program

1A No Action -- Oto<-- 0 0 0
1B Mortality Cap; butterfish allocation = current | +B <+ <+ Oto+ 0 to < -- short
Loligo allocation <+L; 0A term,

+ long term
1C Mortality Cap; butterfish allocation = recent | +B <+ <+ Oto+ 0 to < -- short
Loligo landings distribution <+L; 0A term,

+ long term
1D Mortality Cap; butterfish allocation = +B <+ <+ Oto+ 0 to < -- short
bycatch rate method <+L; 0A term,

+ long term
1E No Cap; 3" mesh to possess any Loligo +B + <-- potentially -- 0 to < -- short
<+L; 0A term,
+ long term
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(Table E-2 continued)

Modify Loligo Minimum Mesh Size

2A No Action --B 0 0 0 0
0A
2B Increase minimum codend mesh size to 2" | <+ B <+ <-- < <
inches in Trimesters 1 and 3. 0A
2C Increase minimum codend mesh size to 2°° <+B <+ <-- <-- <--
inches 0A
2D Increase minimum codend mesh size to 2" <+B <+ <-- <-- <--
inches 0A
2E Increase minimum codend mesh size to 3 >+B + <-- <-- --
inches 0A
Exemptions from Loligo Minimum Mesh Size Requirements for Illex Vessels
3A No Action <--B <-- 0 0 0
0A
3B Modify exemption from Loligo mesh <+B <+ 0 0 <--
requirement for lllex vessels by excluding 0A
September from current mesh exemption
3C Modify exemption from Loligo mesh <+B <+ <-- <-- -
requirement for lllex vessels by excluding 0A
August and September from current mesh <--1
exemption
3D Discontinue exemption from Loligo mesh <+B <+ <-- <-- -
requirement for lllex vessels 0A
<--1
Implementation of Seasonal Gear Restricted Areas (GRA) to Reduce Butterfish Discards
4A No action -B 0 0 0 0
0 A
4B Butterfish GRA 1 (minimum of 3 inch codend | +B + + inside GRA + inside GRA --
mesh size in effective area) 0A -- outside GRA | -- outside GRA
4C Butterfish GRA 2 (minimum of 3 inch codend | +B + + inside GRA + inside GRA > --
mesh size in effective area) 0A -- outside GRA | -- outside GRA
4D Butterfish GRA 3 (minimum of 3° inch +B + + inside GRA + inside GRA --
codend mesh size in effective area) 0A -- outside GRA | -- outside GRA
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(Table E-2 continued)

4E

Butterfish GRA 4 (minimum of 3°* inch
codend mesh size in effective area)

+B
0A

+ inside GRA
-- outside GRA

+ inside GRA
-- outside GRA

0 = No Cumulative Impact

+ = Positive Cumulative Impact

>+ = High Positive; <+ = low positive
-- = Negative Cumulative Impact

> -- = High Negative; < -- = low negative
L = Loligo only;

B = Butterfish only

I =lllex only

A = All other Managed Species

THIS SECTION INTENTIONALLY LEFT BLANK
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1.7 AREAS OF CONTROVERSY

The public hearing process for Amendment 10 is the primary vehicle to allow affected members of
the public to comment on issues and alternatives that concern them. During that time, some of the
management alternatives under consideration may be identified as controversial by affected
members of the fishing community and other concerned citizens. During the development of the
DSEIS for Amendment 10, comments from stakeholders at Council and Committee meetings with
Industry Advisors indicated several areas of controversy:

1) Industry voiced concerns about the economic impact of increasing the minimum mesh size in the
Loligo fishery and/or the implementation of gear restricted areas where larger mesh sizes would be
required.

2) Concerns that industry has not been given credit for bycatch reductions that have already occurred
due to changes in fishing practices in the Loligo fishery over time. Changes reported by industry as
having occurred incrementally between 1995 and 2007 include larger mesh in the forward part of the
net, minimizing bottom contact, and better on-the-water communication among captains to avoid
areas of high bycatch. The data available do not allow for conclusive analysis of these reports.

3) In response to staff presentation of NEFOP codend mesh data, industry felt that codend/liner
mesh measurements must be in error based on the nets commonly used in the fishery. Also in public
comments, it was stated that observers have historically rarely actually measured codend/liner
meshes but have generally relied on interviewing captains to ascertain mesh size (though industry
reports seeing more measuring in 2008 since this issue has come to light). Also, it was reported that
when observers did measure codend/liner meshes, the way observers measured was inconsistent.

Subsequent investigation of observations recorded as 60mm revealed that there were likely
inconsistencies in the practiced protocols for obtaining liner mesh measurements, and just the mesh
measurements in the range of 59-64mm for directed Loligo trips have been removed from the
database. The catches and discards for these vessels has remained in the database, so those trips are
still included in estimates of total and/or relative discards. While the 59-64mm measurements
"jumped out" as likely incorrect, it is difficult to ascertain if or what proportion of other records were
reported rather than measured. For example, for the 51mm records were these actually measured or
did captains report 2 inches which converts to SImm? Also, while mesh records in the database for
codends are averages of 10 measurements, until recently records for liners were only a single
measurement; when codends are measured 10 times considerable variation can be seen in the data,
which further raises the uncertainty about the accuracy of the liner mesh records. Also, with the 59-
64mm records no longer available for the mesh analysis, there were relatively few observations
greater than the mesh sizes currently used by the fleet.

As aresult, and after significant deliberation, and after consultation with the Northeast Fisheries
Science Center, staff concluded that at present, while using past NEFOP data for identification of
big-picture bycatch issues seems defensible, using fine increments of mesh measurements within the
Loligo fleet to analyze catch rates by mesh size is less likely to be defensible and the catch rate by
mesh size analysis has been removed. This approach is also generally in line with the last stock
assessment's SARC review conclusion that "Although there is uncertainty in the discard estimates
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the SARC felt the scale of the discards is clear" (SARC 38 Consensus Summary:
http://www.nefsc.noaa.gov/publications/series/crdlist.htm). See also Appendix viii for the NEFOP's
response to this issue and their efforts to correct related problems.

4) The industry has voiced concerns about the costs associated with increased observer coverage
necessary to implement the butterfish mortality cap in the Loligo fishery. In technical comments,
NMEFS recommended considering using a historical average of Loligo to butterfish ratios instead of
the higher observer coverage proposed, which would eliminate these costs. Unfortunately, initial
analysis indicated the impacts of doing this vary widely depending on the time period used. Recent
time periods lead to virtually no constraints on the Loligo fishery, which is likely related to the
recent low abundance of butterfish. Using different time periods leads to situations where the Loligo
catch would be cut by a third or even two thirds. Given a historical average would not reflect
current conditions, this did not seem like a viable solution. Refinements to the calculations used to
determine necessary observer coverage levels have led to the conclusion that recent observer
coverage levels can be sufficient for monitoring the mortality cap, and the program has been
modified accordingly.

5) Public comment overwhelmingly questioned the wisdom and/or legality of using the 2002
butterfish stock size estimate to set the ABC for the mortality cap. To address this, the Council
voted to implement the cap in 2011, after the next stock assessment. As discussed above and
detailed in Section 5, starting the mortality cap in 2011 versus 2010 should not significantly affect
the probability of rebuilding within the 5-year rebuilding period.

18 CONSIDERED BUT REJECTED MANAGEMENT ACTIONS

There were nine considered but rejected management actions in Amendment 10. The considered but
rejected actions would have:

developed a less than five-year plan to allow the butterfish stock to rebuild to Bysy:
developed a seven-year plan to allow the butterfish stock to rebuild to Bysy:

developed a ten-year plan to allow the butterfish stock to rebuild to Bysy:

reduced fishing effort in the Loligo fishery through rationalization and individual tradable
quotas (including a butterfish mortality cap for the Loligo fishery);

reduced bycatch by requiring jig gear;

provided for a small-mesh fishing area where minimal butterfish bycatch can be
demonstrated;

provided for variable Loligo trip limit conditional on minimum mesh size;

provided for a conservation quota for gear-based solutions to reduce butterfish bycatch and
. ability to create sectors in the Illex and Loligo fisheries.

0. Inshore GRA

=

SN

—= 0 %0 N

1-3: Seven-year, ten-year, and less than five-year durations for the rebuilding plan were considered
but rejected. The Council evaluated several attributes of these durations before concluding to reject
them. Primarily, the Council considered the durations based on the rebuilding timeline requirements
of the MSA to:
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(1) be as short as possible, taking into account the status and biology of any
overfished stocks of fish, the needs of fishing communities, recommendations by
international organizations in which the United States participates and the interaction
of the overfished stock of fish within the marine ecosystem; and
(2) not exceed 10 years, except in cases where the biology of the stock of fish,
other environmental conditions or management measures under an international
agreement in which the United States participates dictate otherwise.

Though imprecise, the models used to evaluate butterfish rebuilding indicate that rebuilding may
occur rapidly once good recruitment occurs if F is held to 0.1. Decreasing the fishing mortality rate
beyond F = 0.1 is not expected to significantly increase the chance of conserving a good recruitment
- in fact when starting from 2002 stock levels, an average recruitment was predicted to rebuild the
stock in one year if F is held to 0.1. The chosen 5 year rebuilding period includes four years of a
bycatch cap (during which F would be held to 0.1), and odds are likely that an average recruitment
event would occur at least once in those 4 years (from 1968-2002 87.5% of the 32 four-year periods
had at least one above average recruitment event). A shorter rebuilding timeframe would need an
even lower F if one wanted a high degree of certainty about rebuilding within the shorter time
period. The degree of potential annual revenue loss from an F = 0.1 (and therefore a butterfish ABC
of 1,500 mt) is illustrated in Table 89 of Section 7.5.1. Losses range from $0 to $15.8 million under
various assumptions of abundance and quota allocation method. Based on this analysis, it was
determined that an F less than 0.1 would result in unnecessary hardship on fishing communities
(reducing F and therefore reducing the bycatch cap amount for the Loligo fishery would result in
additional Loligo fishery closures and high losses).

While a higher F (and a longer rebuilding period and lower economic impacts) seems feasible on
paper, it would not take the biology of the butterfish stock into account, as explicitly required by
MSA. The problem is that given the known highly variable butterfish recruitment, one could easily
have a good recruitment event early on that is subject to relatively high discarding (because of the
higher F) and then a series of low recruitment events which cause the fishery to miss the specified
rebuilding goal. In addition, there is relative high uncertainty surrounding discard estimates which
the last assessment concluded were likely underestimated. For these reasons, higher levels of F were
rejected- higher Fs were considered infeasible because they would not sufficiently preserve the
benefit of high recruitment once it occurs, and one can not predict exactly when a high recruitment
event will occur. Thus an F of 0.1 takes both fishing community needs and the biology of the
butterfish stock into account.

4: A butterfish rebuilding program needs to be developed and implemented as quickly as possible.
Because of the complex requirements and negotiations involved in determining ITQ share
allocations, developing an ITQ program is a time consuming process and, therefore, cannot be
included is this action. The uncertainty in implementing the new limited access privilege program
provisions in MSA would also unacceptably delay Amendment 10. ITQ programs can be
considered in future amendments.

5: Requiring the use of jig gear did not have any support from the industry since the efficiency of
jigging for Loligo pealeii squid in commercial quantities is not well documented. While Long and
Rathjen 1980 documented the ability to use jigs for Illex, and other Loligo species are caught with
jigs (Augustyn et al. 1992) results from Amaral & Carr 1980 did not show great promise for
commercial jigging for Loligo pealii in nearshore U.S. waters. Additionally, converting the Loligo
fleet to jigging gear would have involved large capital expenditures to outfit vessels and
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experimental research to determine the effectiveness of catching Loligo and avoiding bycatch.
Therefore, it was not considered further for this action.

6: Butterfish and Loligo co-occurrence analyses conducted by survey season indicate that both
species co-occur throughout the year and there are no large areas which consistently result in Loligo
catches with minimal or low catches of butterfish. Co-occurrence varies by year, season, depth, and
latitude. During summer and fall, the co-occurrence of butterfish and Loligo does not decrease
consistently with depth. During the winter, on average, co-occurrence is generally lowest within a
narrow depth range of 150 m - 179 m. Co-occurrence increases in deeper water. The 150 m - 179 m
depth range overlaps with the depth range of the winter Loligo fishery (110 m -183 m), so limiting
fishing to this narrow depth range is not expected to considerably reduce the bycatch of butterfish in
the winter Loligo fishery. The relationship between co-occurrence and depth varies by year and
latitude, making both the prediction of annual fishing depth limits and the enforcement of a depth-
based fishing boundary very difficult. In addition, NEFSC survey data indicate that forcing the
winter Loligo fishery into deeper water is likely to result in an increase in spiny dogfish bycatch.
For these reasons, the alternative of establishing a small-mesh fishing area, within a polygon or by
depth restriction, was considered but rejected.

7: The details of providing for a variable Loligo trip limit conditional on minimum mesh size have
not been developed yet, so this management measure is not being considered in this action but could
be considered in a future action. In addition, this measure would involve changes in fishing
behavior that are difficult to monitor and enforce.

8: The conservation quota is a tool to encourage gear-based research to minimize butterfish bycatch.
The details of this conservation quota have not been developed yet, so this management measure is
not being considered in this action. However, a conservation quota can be considered in a future
action.

9: The creation of sectors can be effective in reducing the race to fish, promoting efficient use of
fishing capital, and providing a mechanism for members of the sector to develop locally appropriate
means for staying within their allocation. The primary reason these changes occur is economic
incentive. The guaranteed allocation facilitates harvest when conditions are optimal, as opposed to
just getting to the fish before someone else does (particularly for a quota managed fishery). In
addition to addressing capacity issues, sector creation also has the potential to reduce the
administrative and enforcement burdens on councils and the NMFS. The creation of sectors was
rejected for further consideration in this Amendment because the time constraints imposed by the
MSA to rebuild the butterfish stock did not allow the Council sufficient time to address the resource
allocation implications of sector formation. The Council intends to consider sector formation in
these fisheries in a future management action.

10: MAFMC staff also examined the NEFOP database's 2002-2006 (most recent 5 years)
observations of butterfish discards by gear using less than 76 mm (3 inches) mesh in inshore areas
during the spawning season (June through August) (see blue area in figure E1). While absolute
estimates of inshore discards are not available, these discards accounted for approximately only 3%
by weight of total 2002-2006 NEFOP observed butterfish discards. The blue area accounted for
almost all inshore butterfish discard observations for this time-space-gear combination. Also more
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generally, the ratio of butterfish caught and/or discarded to Loligo kept is low in the summer
months (tables 11a, 11b). The amount of other species discards in Trimester 2, when the inshore
fleet operates, is also low (table 79a). Therefore, an inshore GRA does not seem like a particularly
useful management measure with respect to the amendment objectives.
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Figure E1. Inshore area examined for butterfish discards during spawning season (i.e. the solid-shaded blue
area adjacent to New Jersey, New York, Connecticut, Rhode Island, and Massachusetts).

19 REGULATORY BASIS FOR THE AMENDMENT

Amendment 10 was developed in accordance with the MSA and the National Environmental Policy
Act (NEPA), the former being the primary domestic legislation governing fisheries management in
the U.S. Exclusive Economic Zone (EEZ). In 1996 Congress passed the Sustainable Fisheries Act
(MSA), which amended and reauthorized the MSA and included a new emphasis on precautionary
fisheries management. New provisions mandated by the MSA require managers to end overfishing
and rebuild overfished stocks within specified time frames, minimize bycatch and bycatch mortality
to the extent practicable, and describe and identify essential fish habitat (EFH). This legislation was
recently reauthorized through passage of the Magnuson-Stevens Fishery Conservation and
Management Reauthorization Act of 2006. This FSEIS presents and evaluates management
alternatives and measures to achieve specific goals and objectives for the Atlantic mackerel, squid
and butterfish fisheries (Section 4.0). The DSEIS and FSEIS was prepared by the Council in
consultation with the National Marine Fisheries Service (NMFS, NOAA Fisheries).

Although this amendment has been prepared primarily in response to the requirements of the MSA
and NEPA, it also addresses the requirements of the Marine Mammal Protection Act (MMPA) and
the Endangered Species Act (ESA). When preparing an FMP or FMP amendment, the Council also
must comply with the requirements of the Regulatory Flexibility Act (RFA), the Administrative
Procedure Act (APA), the Paperwork Reduction Act (PRA), the Coastal Zone Management Act
(CZMA), the Information Quality Act (IQA), and Executive Orders 13132 (Federalism), 12898
(Environmental Justice), 12866 (Regulatory Planning), and 13158 (Marine Protected Areas). These
other applicable laws and Executive Orders help ensure that in developing an FMP/amendment, the
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Council considers the full range of alternatives and their expected impacts on the marine
environment, living marine resources, and the affected human environment. This integrated
document contains all required elements of the FMP amendment, including a FSEIS as required by
NEPA, and information to ensure consistency with other applicable laws and executive orders.
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20 LIST OF ACRONYMS

AA Assistant Administrator

ABC Allowable Biological Catch or Acceptable Biological Catch
ACFCMA  Atlantic Coastal Fisheries Cooperative Management Act
ACL Annual Catch Limit

ACT Annual Catch Target

AFS American Fisheries Society

AM Accountability Measure

APA Administrative Procedures Act

AR auto-regressive

ASMFC Atlantic States Marine Fisheries Commission or Commission

ATGTRP Atlantic Trawl Gear Take Reduction Plan
ATGTRT Atlantic Trawl Gear Take Reduction Team

B Biomass
BMSY Biomass Associated with Maximum Sustainable Yield
BRP Biological reference points

CAFSAC Canadian Atlantic Fisheries Scientific Advisory Committee
CD Confidential data

CDP Census Designated Place

CEA Cumulative Effects Assessment

CEQ Council on Environmental Quality
CETAP Cetacean and Turtle Assessment Program
CFR Code of Federal Regulations

CI Confidential Information

CPR Cardiopulmonary Resuscitation

CPUE Catch Per Unit Effort

Ccv coefficient of variation

CZMA Coastal Zone Management Act

DAH Domestic Annual Harvest

DAP Domestic Annual Processing

DMF Department of Maine Fisheries

DOC Department of Commerce

DOL Department of Labor

DPS Distinct Population Segment

DSEIS Draft Supplementary Environmental Impact Statement
DWF Department of Wildlife and Fisheries
EA Environmental Assessment

EAP Emergency Action Plan

EEZ Exclusive Economic Zone

EFH Essential Fish Habitat

EIS Environmental Impact Statement
ELMR Estuarine Living Marine Resources

EO Executive Order

EPA U.S. Environmental Protection Agencey

ESA Endangered Species Act of 1973



F

FAO
FDEP
FLSA
FMAT
FMAX
FMP
FMSY
FR
FSEIS
FTARGET
FWS
GAMS
GB

GC
GOM
GRA
HAPC
HPTRP
IAEA
ICES
ICNAF
IMPLAN
IRFA
10Y
IQA
IRFA
ITQ
IUCN
1A%
LNG
LOF
LTPC
LWTRP
M
MAFMC
MMPA
MRFSS
MSA
MSB
MSY
MT (or mt)
NAFO
NAO
NASUS
NE

Fishing Mortality Rate

U.N. Food and Agriculture Organization

Florida Department of Environmental Protection
Fair Labor Standards Act

Fishery Management Action Team

Threshold Fishing Mortality Rate

Fishery Management Plan

Fishing Mortality Associated with MSY

Federal Register

Final Supplementary Environmental Impact Statement
Target Fishing Mortality Rate

U.S. Fish and Wildlife Service

general additive models

George's Bank

General Counsel or General Category (Scallop)
Gulf of Maine

Gear Restricted Area

Habitat Area of Particular Concern

Harbor Porpoise Take Reduction Plan

International Atomic Energy Agency

International Council for the Exploration of the Sea
International Convention of the Northwest Atlantic Fisheries
IMpact Analysis for PLANning

Initial Regulatory Flexibility Analysis

Initial Optimum Yield

Information Quality Act

Initial Regulatory Flexibility Analysis

Individual Transferrable Quota

International Union for Conservation of Nature
Joint Venture

Liquefied Natural Gas

List of Fisheries

Long-term Potential Catch

Large Whale Take Reduction Plan

Natural Mortality Rate

Mid-Atlantic Fishery Management Council

Marine Mammal Protection Act

Marine Recreational Fisheries Statistical Survey
Magnuson-Stevens Fishery Conservation and Management Act
Mackerel, Squid, Butterfish

Maximum Sustainable Yield

metric tons

Northwest Atlantic Fisheries Organization
National Oceanic and Atmospheric Administration Order
National Academy of Sciences of the United States
New England
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NEFMC
NEFOP
NEFSC
NEPA
NIOZ
NK
NLDC
NMFS
NOAA
NOI
NOS
NSF
OBSCON
OSP
OTA
004
PBR
PRA
PREE
RFA
RFF
RFFA
RIR
ROV
RSA
RV

SA
SAFE
SAFIS
SAFMC
SAR
SARC
SAV
SAW
SBA
SBRM
SD
SEFSC
SEIS
SF
SMB
SP

SSB
SSC
STACRES
STAT

New England Fishery Management Council
Northeast Fishery Observer Program
Northeast Fisheries Science Center

National Environmental Policy Act

Royal Netherlands Institute for Sea Research
Not classified

New London Development Corporation
National Marine Fisheries Service (NOAA Fisheries)
National Oceanic and Atmospheric Administration
Notice of Intent

National Ocean Service

National Science Foundation

Observer Contract

optimum sustainable population

Office of Technology Assessment

Optimal Yield

Potential Biological Removal

Paperwork Reduction Act

Preliminary Regulatory Economic Evaluation
Regulatory Flexibility Act

reasonably foreseeable future

Reasonably Foreseeable Future Actions
Regulatory Impact Review

Remotely Operated Vehicle

Research Set-Aside

Research Vessel

South Atlantic

Stock Assessment and Fishery Evaluation
Standard Atlantic Fisheries Information System
South Atlantic Fishery Management Council
Stock Assessment Report

Stock Assessment Review Committee
Submerged Aquatic Vegetation

Stock Assessment Workshop

Small Business Administration

Standardized Bycatch Reporting Methodology
Standard Deviation

Southeast Fisheries Science Center
Supplementary Environmental Impact Statement
Sustainable Fisheries

Squid, Mackerel, and Butterfish

Species

Spawning Stock Biomass

Scientific and Statistical Committee

Standing Committee on Research and Statistics
Statistical
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TALFF
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TL
TRP
TRT
URI
US
USA
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USDC
USDI
USGS
USSR
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WP
WWF
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Total Allowable Landings

Total allowable level of foreign fishing
Turtle Expert Working Group
Total Length

Take Reduction Plan

Take Reduction Team
University of Rhode Island
United States

United States of America

United States Coast Guard

U.S. Department of Commerce
U.S. Department of the Interior
Untied Stated Geological Survey
Union of Soviet Socialist Republics
Valued Ecosystem Component
Vessel Monitoring System
Virtual Population Analysis
Vessel Trip Report

Western North Atlantic
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World Wildlife Federation
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4.0 INTRODUCTION AND BACKGROUND

4.1 PURPOSE AND NEED FOR ACTION

Table 1. Summary of the purpose and need for the action.

SUMMARY OF THE PURPOSE AND NEED FOR THE ACTION

NEED FOR ACTION CORRESPONDING PURPOSE
The butterfish stock was designated as being One purpose of Amendment 10 is to evaluate the
overfished in 2005 triggering the requirement that a | measures necessary to bring the FMP into
rebuilding plan be developed to rebuild the compliance with MSA National Standard 1 which
butterfish stock to By, as quickly as possible but requires overfished stocks to be rebuilt.

not to exceed ten years.

This action is needed to consider impacts resulting Another purpose of Amendment 10 is to evaluate
from bycatch and discards because excessive measures that reduce bycatch and/or discards and
bycatch or discards may contribute to reduced improve monitoring of incidentally caught species.
yields for certain species.

Purpose 1: Rebuild Butterfish

The first purpose of Amendment 10 is to develop a rebuilding program that allows the
butterfish stock to rebuild in the shortest amount of time possible (but not to exceed ten
years) and permanently protects the long-term health and stability of the rebuilt stock.
The Mid-Atlantic Fishery Management Council (Council) was notified by NOAA’s
National Marine Fisheries Service (NMFS) on February 11, 2005, that the butterfish
stock was designated as overfished. Hence, the primary reason for the development of
Amendment 10 is to establish a rebuilding program per the MSA rebuilding provisions
which will allow the butterfish stock to rebuild to Bysy (22,798 mt, i.e. the rebuilding
target) in as short a time period as possible (taking into account the status and biology of
any overfished stocks, the needs of fishing communities, recommendations by
international organizations in which the United States participates, and the interaction of
the overfished stock of fish within the marine ecosystem), but not to exceed ten years.

Status of Butterfish

In 2004 the 38th Northeast Regional Stock Assessment Workshop (38th SAW) Stock
Assessment Review Committee (SARC) (available at:
http://www.nefsc.noaa.gov/nefsc/publications/crd/crd0403/) provided estimates of
butterfish fishing mortality and stock biomass estimates through 2002, and determined
that butterfish was overfished in 2002 (NEFSC 2004; see Appendix 1). Although
assessment stock size estimates are highly imprecise (80% confidence interval ranged
from 2,600 mt to 10,900 mt), the overfished determination was based on the fact that the
2002 biomass estimate for butterfish (7,800 mt) fell below the threshold level defining
the stock as overfished (1/2 Bmsy=11,400 mt). Butterfish discards are estimated to equal
twice the annual landings (NEFSC 2004). Analyses have shown that the primary source




of butterfish discards is the Loligo fishery because it uses small-mesh, diamond-mesh
codends (as small as 1 ”® inches minimum mesh size) and because butterfish and Loligo
co-occur year round. The truncated age distribution of the butterfish stock is also
problematic. Historically, the stock was characterized by a broader age distribution and
the maximum age was six years. The lifespan is now three years (NEFSC 2004). The
truncated age structure results in reduced egg production and the reduced lifespan
artificially reduces the mean generation time required to rebuild the stock. Because of
the overfished determination, current federal law obligates the Council to develop and
implement a stock rebuilding plan.

There is no peer reviewed information available on butterfish abundance in 2008. The
NEFSC 2007 spring survey indices for butterfish were the second highest by number and
the third highest by weight in the 40 year history of the survey time series (but should be
interpreted with caution due to the influence of a single very large tow). However the fall
2007 survey indices were the lowest on record. Spring 2008 indices were down from
spring 2007 but still historically high. Also, while abundance indices are certainly one
component of assessments, such indices do not provide a point estimate of stock size or
status determination, and the assessment process is much more complex than just
abundance indices. It should also be noted that, historically, the spring and fall survey
indices have not tracked each other. Regardless, the 2004 SAW/SARC report is the
authoritative reference for stock status and current federal law obligates the Council to
develop and implement a stock rebuilding plan until a peer reviewed butterfish stock
assessment determines the stock is rebuilt to the By level (the next butterfish assessment
is scheduled for 2010). Also, even if butterfish abundance levels increased after higher
recruitment events, the expected level of discard mortality would also increase under the
no action alternative. Therefore, while temporary stock recovery could theoretically
occur, the stock could quickly return to an overfished status in the absence of measures to
control fishing mortality due to discarding.

Purpose 2: General Bycatch/Bycatch Mortality Minimization

The second purpose of Amendment 10 is to minimize bycatch and the fishing mortality
of unavoidable bycatch, to the extent practicable, in SMB fisheries. National Standard 9
of the MSA requires that conservation and management measures, to the extent
practicable, minimize bycatch, and to the extent that bycatch cannot be avoided,
minimize the mortality of such bycatch.

Amendment 8 to the Atlantic Mackerel, Squid and Butterfish Fishery Management Plan
was found to be deficient relative to National Standard 9 and, as a result, Amendment 9
to the FMP was developed (in part) to address these deficiencies. Amendment 10 has
three measures that were transferred from Amendment 9 (i.e., Loligo minimum codend
mesh size, eliminating exemptions from Loligo minimum mesh requirements for Illex
vessels, seasonal gear restricted areas to reduce butterfish discards) which are intended to
reduce bycatch and discarding of target and non-target species in the SMB fisheries and
bring the FMP into compliance with MSA bycatch requirements. At its June 2007
meeting, the Council chose to remove these three measures from Amendment 9 and



incorporate them into Amendment 10. Therefore, each of these measures is given full
consideration in this action. Amendment 10 is expected to be implemented soon after
Amendment 9 and, as such, no meaningful delay in addressing the bycatch deficiencies in
the MSB FMP should occur.

Status of Discarding in the SMB Fisheries

There is significant bycatch/discarding in the SMB fisheries, predominantly in the Loligo
fishery for species of primary concern. For a summary, see tables 15a and 15b, which list
for key species, the proportion of NEFOP discards accounted for by the directed SMB
fisheries. As examples, during 2001-2006, the Loligo fishery was responsible for the
following in terms of the percentage of all NEFOP discards: butterfish- 68% , scup- 8% ,
silver hake- 56% , red hake- 31% , spiny dogfish- 10%, striped bass- 8%, and summer
flounder- 7%.

4.2 MANAGEMENT MEASURES

This fishery management plan amendment is required under the MSA because (as noted
above) A) butterfish was designated as being overfished by NMFS in 2005 (although
overfishing was not occurring) and B) the MSB FMP was found to be deficient relative to
National Standard 9 (i.e. bycatch minimization). This action would establish bycatch
reduction measures and a rebuilding program allowing the butterfish stock to rebuild to
Bumsy in 5 years. The basic rebuilding strategy proposed by the Council is to limit directed
fishing for butterfish and implement measures to permanently control fishing mortality
resulting from discarding of butterfish in the Loligo fishery.

The adaptive management strategy proposed by the Council in this amendment
establishes a schedule of Allowable Biological Catch (ABC=landings+discards)
specifications that facilitate the rebuilding of the butterfish stock to the By level. The
proposed 5 year planning horizon is intended to balance the need to (1) rebuild the
overfished butterfish stock to the By level in as short a period as possible, but not to
exceed ten years (as required under MSA National Standard 1) and (2) minimize the
negative social and economic impacts of the rebuilding plan on fishing communities (as
required under MSA National Standard 7).

The primary measures considered by the Council to rebuild butterfish and reduce discards
include: 1) the implementation of a mixed species management system with a butterfish
mortality cap on the Loligo fishery (see below) to monitor and control total mortality of
butterfish (i.e., landings and discards) both during the rebuilding period, and after the
stock is rebuilt, 2) increases in the minimum mesh size required in the Loligo fishery, 3)
elimination of lllex fishery exemptions from Loligo minimum mesh size requirements,
and 4) the implementation of seasonal gear restricted areas to reduce discards of
butterfish. These are detailed in Section 5 and briefly described below.



Measure 1: Develop a butterfish mortality cap program for the Loligo fishery or
institute a 3 inch minimum codend mesh requirement to allow the butterfish stock to
rebuild to Busy and protect the long-term health and stability of the rebuilt stock. In this
document, anytime the language "mortality cap" is used, it refers to a butterfish
mortality cap program for the Loligo fishery.

Under Alternatives 1B-D, the directed fishery for butterfish would be limited per the
fishing mortality rates specified, and a butterfish mortality cap program for the Loligo
fishery would be implemented. The Loligo fishery butterfish mortality cap amount
would be 75% of the ABC to cover landings and discards (allocated by Loligo trimesters-
see appendix v for details). The remaining 25% of the ABC would cover harvest and
discard mortality in other fisheries. The process for closing the directed butterfish fishing
will generally remain the same as in the 2008 specifications. Council staff, in
coordination with the SMB Monitoring Committee will analyze NMFS dealer weighout
data and NEFOP data on an ongoing basis during the annual specification process, to be
reviewed by the SSC to determine if the rebuilding program constrains overall mortality,
and the SSC will recommend changes to the rebuilding program as necessary.

Since Loligo is allocated by trimester, the butterfish mortality cap would also be allocated
by trimester. The butterfish mortality cap for the Loligo fishery could be allocated based
on: the current seasonal allocation of the Loligo quota (1B), recent Loligo landings (1C),
or an alternative butterfish bycatch allocation which takes into account the seasonal
allocation of the Loligo quota and expected butterfish discard rates by trimester (1D -
Preferred). The directed Loligo fishery would close when pre-specified closure triggers
(80%-90%, see 5.3.1) for the butterfish mortality cap for the Loligo fishery are reached in
a given time period. The three mortality cap alternatives would have the same annual
quota, so the differences between them are primarily economic- they would primarily
affect what part of the year directed Loligo fishery closures would happen, not overall
butterfish mortality. See next measure for details on the 3 inch mesh requirement.

Measure 2: Increase Loligo minimum codend mesh size to reduce discards of
butterfish and other non-target fish;

This action was originally considered under Amendment 9 (but was deferred to
Amendment 10) as a means to reduce the incidence of discarding, especially of
butterfish, in the directed Loligo fishery. The action would affect the minimum codend
mesh size requirement specified for otter trawl vessels possessing Loligo harvested in or
from the EEZ (current minimum mesh size is 1”® inches). All other restrictions
associated with the possession of Loligo by otter trawl vessels would remain in effect.

Selectivity analyses (Myer and Merriner 1976) provide evidence that escapement (and
thus, survival) of butterfish would increase if codend mesh sizes above the current
minimum in the Loligo fishery were required. By enhancing the survival of butterfish,
especially juvenile butterfish but also some spawners for the larger mesh size increases,
this action should also help to promote the achievement of butterfish stock rebuilding as
well as FMP management objective 1. Regarding the minimum mesh size requirement in



the Loligo fishery, a decrease in the number of butterfish retained could extend the Loligo
season under the mixed species management model using a butterfish mortality cap
(assuming catch rates of butterfish decline more than catch rates of Loligo). Thus, the
Council may choose a combination of measures including establishing a total butterfish
mortality cap in the Loligo fishery and an increase in the Loligo minimum mesh size
which in total would achieve the objective of rebuilding and maintaining the butterfish
stock at sustainable levels by permanently controlling butterfish fishing mortality in the
Loligo fishery. Based on public comment, the Council modified the Preferred
Alternative, 2B, to only apply in Trimesters 1 and 3 due to the low discard rates in the
summer and possibly higher costs (from increased escapement) related to use of a larger
mesh in the summer.

Measure 3: Eliminate some exemptions for Illex vessels from Loligo minimum
codend mesh requirements to reduce discards of butterfish and other fish;

This action was originally considered under Amendment 9 (but was be deferred to
Amendment 10) as a means to reduce Loligo discarding in the directed lllex fishery.
Under the current Loligo minimum codend mesh size requirement, vessels fishing for
Illex during the months of June, July, August, and September seaward of the set of
geographic coordinates that correspond to the 50 fathom depth contour are exempt from
the minimum mesh requirements. This exemption was originally established based on
the understanding that bycatch of Loligo in the Illex fishery is minimal. Subsequent
analyses suggest spatial overlap between the distribution of Loligo and the Illex fishing
grounds located beyond 50 F, especially in the late summer and early fall. This action is
associated with achieving FMP management objective 6 (minimize harvesting conflicts
among U.S. commercial, U.S. recreational, and foreign fishermen), as well as MSA
mandates related to bycatch and discarding. While the primary reason this set of
alternatives was considered in Amendment 9 was related to evidence that Loligo were
being taken incidentally in the lllex fishery, consideration of the issue was deferred to
Amendment 10 because changes to the Illex mesh exemption could have implications for
butterfish discards in the Illex fishery. Eliminating the codend mesh size exemptions for
the Illex fishery is likely to modestly reduce general discards. Given that the Illex fishery
is a relatively clean fishery and given the increase in mesh size would be small, the
reduction in discards is likely to be marginal. Impacts to the Illex fleet are estimated to
be low. The Council selected "no action" as the preferred alternative for this measure.

Measure 4: establish seasonal gear restricted areas (GRAS) to reduce the discarding of
butterfish and other non-target fish.

This action was considered under Amendment 9 (but was deferred to Amendment 10) as
a means to reduce the amount of butterfish discards in small mesh bottom otter trawl
fisheries. Potential GRA boundaries and closure periods were identified through a
quantitative, spatial analysis of fishing effort and butterfish discarding in bottom trawl
fisheries using codend mesh sizes of < 3.0 inches and < 3.75 inches. The proposed
butterfish GRAs encompass areas which are associated with the high butterfish
discarding by small mesh bottom otter trawl fishing activity. As with the proposed



increase in the Loligo minimum mesh requirement, this action, by enhancing the survival
of juvenile butterfish and some spawners, should promote the achievement of FMP
management objective 1 and the MSA mandates regarding bycatch and discarding.
Additionally, this action should reduce fishing mortality on the butterfish stock by the
small mesh otter trawl fisheries, which is consistent with FMP management objective 6.
However, the percents of total bottom otter trawl butterfish discards that occur in GRAs
1, 2, 3, and 4 are only about 16%, 29%, 20%, and 36% respectively. These amounts
represent the maximum bottom otter trawl butterfish discards affected by the GRAs.
Actual reductions would likely be less due to probable transfer of effort to larger mesh
within the GRAs (that will still catch some butterfish), and effort shifts to areas outside
the GRAs. The Council selected "no action" as the preferred alternative for this measure.

THIS SECTION INTENTIONALLY LEFT BLANK



4.3 HISTORY OF FMP DEVELOPMENT

Management of the Atlantic mackerel, Loligo and Illex squid, and butterfish fisheries
began through the implementation of three separate FMPs (one each for mackerel, squid,
and butterfish) in 1978. Subsequent amendments and frameworks that affected
management of these fisheries are summarized below (Table 2).

Table 2. History of FMP Development

Date Document Management Action
1978, Original e [Established management of Atlantic mackerel, squid,
1979 FMPs (3) and butterfish fisheries

e (Consolidated management of Atlantic mackerel, squid,

1983 Merged FMP and butterfish fisheries under a single FMP

Implemented squid OY adjustment mechanism

1984 | Amendment 1 . . i
mendmen Revise Atlantic mackerel mortality rate

Equated fishing year with calendar year
Revised squid bycatch TALFF allowances
Implemented framework adjustment process
Converted expiration of fishing permits from
indefinite to annual

1986 Amendment 2

1991 | Amendment 3 e Established overfishing definitions for all four species

e Limited the activity of directed foreign fishing and
joint venture transfers to foreign vessels

e Allowed for specification of OY for Atlantic mackerel
for up to three years

1991 Amendment 4

e Adjusted Loligo MSY
e Eliminated directed foreign fisheries for Loligo, Illex,

and butterfish
e Instituted a dealer and vessel reporting system
1996 | Amendment 5 e Instituted an operator permitting system
e Implemented a limited access system for Loligo, Illex
and butterfish

e Expanded the management unit to include all Atlantic
mackerel, Loligo, Illex, and butterfish under U.S.
jurisdiction.

e Revised the overfishing definitions for Loligo, Illex,
1997 | Amendment 6 and butterfish

e Established seasonal management of the Illex fishery

e Established consistency among FMPs in the NE region
1997 | Amendment 7 of the U.S. relative vessel permitting, replacement and
upgrade criteria




Date

Document

Management Action

1998

Amendment 8

Brought the FMP into compliance with new and revised
National Standards and other required provisions of the
Sustainable Fisheries Act

Added a framework adjustment procedure

2009

Amendment 9

Allowed multi-year specifications for all species
managed under the FMP

Maintained the moratorium on entry into Illex fishery
Revised the biological reference points for Loligo
Designated EFH for Loligo pealeii eggs

Reduced gear impacts to EFH

2001

Framework 1

Created a quota set-aside for scientific research

2002

Framework 2

Extended the moratorium on entry to the Illex fishery
for an additional year

Established that previous year specifications apply
when specifications for the management unit are not
published prior to the start of the fishing year
(excluding TALFF specifications)

Allowed for the specification of management measures
for Loligo for a period of up to three years

2003

Framework 3

Extended the moratorium on entry to the Illex fishery

2004

Framework 4

Extended the moratorium on entry to the Illex fishery
for an additional five years

4.4

MANAGEMENT OBJECTIVES

The objectives of the FMP are to:

1.

2.

9]

4.5

Enhance the probability of successful (i.e., the historical average) recruitment to
the fisheries.

Promote the growth of the U.S. commercial fishery, including the fishery for
export.

Provide the greatest degree of freedom and flexibility to all harvesters of these
resources consistent with the attainment of the other objectives of this FMP.
Provide marine recreational fishing opportunities, recognizing the contribution of
recreational fishing to the national economy.

Increase understanding of the conditions of the stocks and fisheries.

Minimize harvesting conflicts among U.S. commercial, U.S. recreational, and
foreign fishermen.

MANAGEMENT UNIT

The management unit is all northwest Atlantic mackerel (Scomber scombrus), Loligo

pealeii,

Illex illecebrosus, and butterfish (Peprilus triacanthus) under U.S. jurisdiction.



5.0 MANAGEMENT MEASURES AND ALTERNATIVES
5.1 BACKGROUND INFORMATION
BACKGROUND INFORMATION ON THE BUTTERFISH STOCK

In 2004 the 38th Northeast Regional Stock Assessment Workshop (38th SAW) Stock
Assessment Review Committee (SARC) (available at:
http://www.nefsc.noaa.gov/nefsc/publications/crd/crd0403/) provided estimates of
butterfish fishing mortality and stock biomass estimates through 2002, and determined
that butterfish was overfished in 2002 (NEFSC 2004; see Appendix i). Although
assessment stock size estimates are highly imprecise (80% confidence interval ranged
from 2,600 mt to 10,900 mt), the overfished determination was based on the fact that the
2002 biomass estimate for butterfish (7,800 mt) fell below the threshold level defining
the stock as overfished (1/2 Bmsy=11,400 mt) (Figures Ela, E1b). Butterfish discards
are estimated to equal twice the annual landings (NEFSC 2004). Analyses have shown
that the primary source of butterfish discards is the Loligo fishery because it uses small-
mesh, diamond-mesh codends (as small as 1 ® inches minimum mesh size) and because
butterfish and Loligo co-occur year round. The truncated age distribution of the
butterfish stock is also problematic. Historically, the stock was characterized by a broader
age distribution and the maximum age was six years. The lifespan is now three years
(NEFSC 2004). The truncated age structure results in reduced egg production and the
reduced lifespan artificially reduces the mean generation time required to rebuild the
stock. Because of the overfished determination, current federal law obligates the Council
to develop and implement a stock rebuilding plan.

There is no peer reviewed information available on butterfish abundance in 2008.
Recent, unpublished NEFSC survey indices suggested that butterfish relative abundance
may have increased in 2006 and 2007. The NEFSC 2007 spring survey indices for
butterfish were the second highest by number and the third highest by weight in the 40
year history of the survey time series (but should be interpreted with caution due to the
influence of a single very large tow). However the fall 2007 survey indices were the
lowest on record. Spring 2008 indices were down from spring 2007 but still historically
high. While abundance indices are certainly one component of assessments, such indices
do not provide a point estimate of stock size or status determination, and the assessment
process is much more complex than just abundance indices. It should also be noted that,
historically, the spring and fall survey indices have not tracked each other. Regardless,
the 2004 SAW/SARC report is the authoritative reference for stock status and current
federal law obligates the Council to develop and implement a stock rebuilding plan until
a peer reviewed butterfish stock assessment determines the stock is rebuilt to the By
level (the next butterfish assessment is scheduled for 2010). Also, even if butterfish
abundance levels increased after higher recruitment events, the expected level of discard
mortality would also increase under the no action alternatives. Therefore, while
temporary stock recovery could theoretically occur, the stock could quickly return to an
overfished status in the absence of measures to control fishing mortality due to
discarding.
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Figure source: NMFS Status of Stocks butterfish webpage.
Figure Ela. Trends in recruitment (age 0) and spawning biomass (age 1+) for butterfish.
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Butterfish Stock Rebuilding Projections

The Amendment 10 Fishery Management Action Team (FMAT) conducted additional
analyses to estimate recruitment and stock recovery time frames for butterfish. Because
age composition data of landings and discards are lacking for the most recent years since
2002, it was not possible to update the model used in the 2004 analytical stock
assessment. In consultation with the MAFMC SSC, it was decided to use an auto-
regressive (AR) time-series model to forecast recruitment biomass for the stock recovery
analysis (see Appendix ii). Since the recent stock assessment was only current through
2002, recruitment for 2003-2006 was predicted with a linear regression between survey
biomass at age 0 and recruit biomass at age 0 for 1991-2002 (Figure C1 in Appendix ii).
Estimates for year-classes during this period ranged from 3.32-17.72 thousand mt. These
values along with the recruit time-series from the butterfish assessment (1966-2002) were
used to investigate the utility of an auto-regressive (AR) time-series model for predicting
future recruitment.

An AR model was chosen since it is a sensible a priori assumption that recruitment in
trailing years is somehow related to recruitment in previous years. An AR model was fit
and used to forecast recruit biomass during 2007-2016, a ten year time frame (see Table
C2 and Figure C5 in Appendix ii). The forecasted recruitment ranged from 11.4 - 14.2
thousand mt for the period. These forecasted recruitment data were used in a projection
to determine if and when the stock would rebuild. To simulate a low level of discarding,
a fishing rate of F=0.1 was used to project the biomass of butterfish during 2005-2016.
Under this scenario the butterfish stock recovers quickly to above Bmsy (22,800 mt) in
2007 and remains above the target level of By (22,800 mt) during 2007-2016 (Figure
E2).
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Figure E2. Total stock biomass projection results for the butterfish based on an auto
regressive model and assuming a low level of discard mortality (i.e., F=0.1).
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In summary, results of the AR model indicated that the butterfish stock could reach
slightly above By by 2007 given the level of recruitment projected from the model
which included NEFSC survey data through the fall of 2006 (and assuming a fishing
mortality rate of F=0.1 is maintained). Note these projections do not represent stock
status and like the stock size estimates, the projection estimates are highly imprecise.

Factors Affecting Rebuilding of the Butterfish Stock

Butterfish Fmsy is 0.38 and the FMP specifies that the DAH be specified as the catch
associated with 75% of Fmsy, which would equal 9131 MT. The biology and sources of
fishing mortality for butterfish pose some unique challenges relative to rebuilding this
stock under MSA. First, the species is short lived and has a relatively high natural
mortality rate (assumed to be 0.8). Characteristic of short lived species, butterfish exhibit
a high degree of variability with respect to year class strength and subsequent recruitment
to the stock compared to longer lived species. For example, modeling results from the
2004 stock assessment indicated that annual estimates of recruitment biomass for
butterfish ranged from 3,000-60,000 mt during the period 1968-2002 (Figure E3).
Recruitment biomass averaged about 23,000 mt during this time period, which closely
approximates the estimate of Bn,sy. Thus the stock may have a high potential to rebuild to
the target level (Bnsy) in a relatively short period of time as echoed by the results of the
AR model described above.
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Figure E3. Recruitment biomass for the butterfish stock, 1968-2002 (NEFSC 2004).
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Another unique aspect relative to the rebuilding plan for this stock is the fact that most of
the fishing mortality in recent years was the result of discarding of butterfish taken
incidentally in the other directed fisheries, principally the Loligo squid fishery.

Loligo and butterfish co-occur in time and space more or less ubiquitously throughout the
geographical range of both species. Both species are found in coastal waters during
spring and summer and move offshore during the fall and winter months where they tend
to inhabit the same ecological niche over broad areas of the continental shelf. This
biological interaction creates a situation where both species may be taken and retained
simultaneously, depending on the characteristics of the fishing gear deployed gear. As a
result, the two species have a high potential for simultaneous interactions with certain
small mesh fisheries.

The Loligo fishery is prosecuted across the continental slope following the seasonal
movements of the species using small mesh bottom otter trawl gear. The mesh sizes used
in this fishery range from about 2 to 2.5 inches, but the majority of Loligo are taken with
mesh sizes at the lower end of that range. Given the morphology of butterfish, the
incidental capture of butterfish in the Loligo fishery appears unavoidable as it is currently
prosecuted. For example, the Lso (length at which 50% of the fish encountered are
retained by the gear) for butterfish for 2.0 inch mesh corresponds to an age of
approximately 0.5 years. Butterfish do not begin to reach sexual maturity until at age 1
and reach a maximum size age of 6 years. Thus, the trawl gear deployed in the directed
Loligo fishery retains butterfish over a size range which includes adults and juveniles.
The Loligo fishery accounts for about 75% of the butterfish caught and 68% discarded
annually based on unpublished NEFOP data. Since the majority of butterfish mortality in
recent years is the result of discarding of butterfish in non-directed fisheries and the
Loligo fishery accounts for the majority of those discards, the Council seeks to rebuild
the butterfish stock by keeping directed fishing minimal and by reducing the incidental
take of butterfish in the directed Loligo fishery.

BACKGROUND INFORMATION ON DISCARDING

There is significant bycatch/discarding in the SMB fisheries, predominantly in the Loligo
fishery for species of primary concern. For a summary, see tables 15a and 15b, which list
for key species, the proportion of NEFOP discards accounted for by the directed SMB
fisheries. As examples, during 2001-2006, the Loligo fishery was responsible for the
following in terms of the percentage of all NEFOP discards: butterfish- 68% , scup- 8%,
silver hake- 56% , red hake- 31% , spiny dogfish- 10%, striped bass- 8%, and summer
flounder- 7%.

National Standard 9 of the MSA requires that conservation and management measures, to
the extent practicable, minimize bycatch, and to the extent that bycatch cannot be
avoided, minimize the mortality of such bycatch. This of course begs the question of
how to define "practicable."

Both NMFS online guide to the 1996 Amendments to the MSA (available at:
http://www.nmfs.noaa.gov/sfa/sfaguide/) and responses to comments in the National
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Standard Guidelines Final Rule published in the Federal Register in 1998 (available at:
http://www.epa.gov/fedrgstr/EPA-GENERAL/1998/May/Day-01/g11471.htm) note that
there is legislative history suggesting that for the sole purpose of bycatch/bycatch
mortality minimization, this provision was intended so that Councils make reasonable
efforts to reduce discards, but was neither intended to ban a type of fishing gear nor to
ban a type of fishing nor to impose costs on fishermen and processors that cannot be
reasonably met. Note this "'reasonable efforts' concept would only apply in relation
to general discarding, not butterfish discarding, since butterfish are overfished and
must be rebuilt, by current law (see Purpose 1 above).

The meaning of “practicable” was also discussed in Conservation Law Foundation v.
Evans, 360 F.3d 21, 27-28 (1st Cir. 2004). The court stated:

...the plaintiffs essentially call for an interpretation of the statute that equates
"practicability" with "possibility," requiring NMFS to implement virtually any
measure that addresses EFH and bycatch concerns so long as it is feasible.
Although the distinction between the two may sometimes be fine, there is indeed
a distinction. The closer one gets to the plaintiffs' interpretation, the less
weighing and balancing is permitted. We think by using the term "practicable™
Congress intended rather to allow for the application of agency expertise and
discretion in determining how best to manage fishery resources.

NMEFS has provided additional information on “practicable”:

What does "to the extent practicable mean™? From a National perspective, there
is too much bycatch mortality in a fishery if a reduction in bycatch mortality
would increase the overall net benefit of that fishery to the Nation through
alternative uses of the bycatch species. In this case, a reduction in bycatch
mortality is practicable and the excess bycatch mortality is a wasteful use of
living marine resources. In many cases, it may be possible but not practicable to
eliminate all bycatch and bycatch mortality (NMFS 2008).

While neither NMFS nor the Courts appear to have provided perfect clarity on how much
bycatch reduction should take place, it seems clear that the biological and economic
benefits and costs should be weighed. Unfortunately, it is difficult to precisely quantify
many of the biological and economic benefits and costs of measures proposed in this
Amendment with the available scientific information. However, from a qualitative
perspective, the reader may find the information in Tables EO, E1, and E2 helpful in
weighing such benefits and costs. These tables summarize the impact information
presented in section 7.

Amendment 8 to the Atlantic Mackerel, Squid and Butterfish Fishery Management Plan
was found to be deficient relative to National Standard 9 and, a result, Amendment 9 to
the FMP was developed (in part) to address these deficiencies. Amendment 10 has three
measures that were transferred from Amendment 9 (i.e., Loligo minimum codend mesh
size, eliminating exemptions from Loligo minimum mesh requirements for Illex vessels,
seasonal gear restricted areas to reduce butterfish discards) which are intended to reduce
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bycatch and discarding of target and non-target species in the SMB fisheries and bring
the FMP into compliance with MSA bycatch requirements. At its June 2007 meeting, the
Council chose to remove these three measures from Amendment 9 and incorporate them
into Amendment 10. Therefore, each of these measures was given full consideration in
this action.

5.2 MANAGEMENT PROGRAM

Adaptive/Mixed Species Management

Butterfish rebuilding is complicated in several ways. In terms of biology, butterfish
natural mortality is high (M=0.8) and butterfish have a short lifespan. In terms of the
fisheries involved, discards are estimated to equal twice the annual landings (NEFSC
2004). Analyses have shown that the primary source of butterfish discards is the Loligo
fishery because it uses small-mesh, diamond-mesh codends (as small as 1 ”® inches
minimum mesh size) and because butterfish and Loligo co-occur year round. To rebuild
the relatively low value butterfish fishery, management must primarily affect the
relatively high value Loligo fishery.

To address this complexity, an adaptive/mixed species approach will be used, in that it
may make economic sense for the percentage of the ABC allocated to harvest versus
discards to vary, perhaps using more butterfish as discards to allow the Loligo fishery to
operate versus landing more butterfish given the relatively low value of the butterfish
fishery. Total fishing mortality would still be constrained within biological limits
that facilitate stock rebuilding and maintenance (via harvest limits and the measures
proposed by this Amendment). While this can be done through the current specifications
process, the concept is important so it is noted in this FSEIS for the reader. While the
MSA also mandates general minimization of bycatch and bycatch mortality bycatch to
the extent practicable, in the case of Loligo and butterfish, to the extent practicable could
mean that butterfish bycatch is capped at levels that facilitate rebuilding and maintenance
of the stock, but most of the fishing mortality for butterfish is from bycatch. For
example, currently the ABC is split 1/3 for harvest (S00MT) and 2/3 for discards
(1000MT) based on discard estimates. As butterfish rebuilds and the ABC increases, the
Council, through the annual specifications process may keep this same ratio, or may keep
landings low and allocate more of the ABC to discards (so as to allow the Loligo fishery
to operate). In the annual specifications, analysis will describe the pros and cons of
different allocation models and the Council will make a decision on this fundamentally
allocative matter. The general goal would be to rationally maximize benefits to the
Nation from the combined use of sustainable Loligo and butterfish resources, simply
acknowledging the tradeoff that may occur between butterfish DAH and Loligo DAH
because of the butterfish bycatch in the Loligo fishery (i.e. use a mixed-species
management approach). Strict limits on directed harvest currently available through the
specifications would control harvest and the measures proposed in Amendment 10 would
control bycatch/discards.
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Regardless of the allocation, in order to rebuild the butterfish stock and maintain it at
Bmsy, a reduction in the amount of butterfish bycatch (and associated discard mortality)
and an increase in butterfish recruitment will both be necessary. Increased recruitment
will be dependent on environmental conditions and on ensuring the survival of sufficient
numbers of spawners. The long term key to success will be having controls in place to
control mortality once good recruitment events occur so as to sustain the butterfish
biomass.

Determination of ABC

In the rebuilding period, through the current annual specifications process, the Council
proposes to set the ABC and DAH at levels well below the level defined by the FMP
fishing mortality control rule for when the stock is at or above Bp,sy. Once the stock is
determined to be rebuilt, yields will be specified annually according to the fishing
mortality control rule currently specified in the FMP (i.e., the yield associated with 75%
Fnsy(9131 MT); Max OY = MSY= 12,175MT). The ABC for butterfish during
rebuilding will be specified through the annual specification process based on the most
recent estimates of stock biomass and the following control rule: ABC will equal the
yield associated with applying a fishing mortality rate of F=0.1 to the most current
estimate of stock biomass. The most current estimate of stock biomass (7,800 mt)
comes from the 2002 stock assessment. The 2010 ABC will be the same as 2009
(1500MT) unless new information leads to a new SSC-approved stock size estimate. An
F of 0.1 facilitates rebuilding according to an auto-regressive (AR1) time-series model
developed by the SMB FMAT and reviewed by the MAFMC SSC (see appendix ii).
10Y, DAH, and DAP will be established through the same annual specification process
as currently occurs. DAH will be the amount available for harvest after discards are
accounted for.

Butterfish stock biomass and overfishing/overfished status will be determined based on
the outcome of the SAW/SARC process (next scheduled for 2010). For the purposes of
annual ABC specification, and in the absence of a current SAW/SARC stock estimate,
butterfish stock biomass will be annually estimated in the specifications process by a
process similar to how annual summer flounder stock size estimates are conducted. The
annual stock size estimation procedure would incorporate all relevant and available data
possibly including NEFSC survey results, NEFOP data, landings data, etc. Optimally the
annual stock size estimate would consist of re-running updated data though the same
methodology as the previous assessment. Neither stock status determinations nor
reference point estimates will be annually examined. If the next SARC-reviewed
assessment occurs in 2010 as planned, ABCs for 2010 would have to be based on surveys
or other data and would only be a status quo catch and discard approach unless the SSC
approves a new stock size estimate (there would be no stock assessment available to
project off of or update during the specification development timeline for 2010).
Regardless, the annual process would develop a Summary Report (lab reference
document), which would try to maintain the format of the SAW/SARC Summary
Reports. Since the stock size will determine the ABC, the Scientific and Statistical
Committee (SSC) will review the annual stock size estimate along with the annual
quotas.
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As there will be additional analytical work required compared to the current specification
process, staff from the Council, NERO, and NEFSC will need to work closely to ensure
that timing milestones are developed and adhered to so that specifications are in place in
a timely manner. Since the mortality cap program is proposed to begin in 2011, the
annual stock estimate procedures would need to be developed by early 2010 to facilitate
timely preparation of the 2011 regulations.

It is anticipated that applying F=0.1 to the estimated biomass will result in ABC
specifications in the range of the table below, but if stock was estimated to be lower than
anticipated, applying F=0.1 could result in a lower ABC specification. Likewise, if stock
was estimated to be higher than anticipated, applying F=0.1 could result in a higher ABC
specification than is illustrated in the following table.

Table 3. ABC Ranges.
Year ABC Specification (mt)
2010 1500
2011 1500-5000
2012 1500-7200
2013 1500-9000

Incidental limit setting and the process for closing directed butterfish fishing will
generally remain the same as in the 2008 specifications which specify that closure occurs
when 80% of the DAH is projected to be taken, at which point all vessels would be
subject to a 600 or 250 pound limit depending on when the closure occurred. Incidental
limits will likely be 600 or 250 pounds depending on when the directed fishery closes.
2008 had a directed fishery closure beginning in September so there will be data available
to examine how the fleet performs under the current incidental limits.

As stated above, once the stock is determined to be rebuilt, yields will be specified
annually according to the fishing mortality control rule currently specified in the FMP
(i.e., the yield associated with 75% Fs (9131 MT); Max OY = MSY= 12,175MT). The
Council feels the current control rule can be successful in the future because A) there will
be some mesh size increase and/or mortality cap program in place, and B) the directed
fishery is and will be more strictly limited to account for discard mortality using the best
available information about discards. Currently, when calculating DAH from ABC, it is
assumed that 67% of ABC must be assigned to cover discard mortality. In 2001 and
2002 (the last years we have SAW/SARC information on butterfish abundance) only
about 18% of ABC was assigned to cover discard mortality. Future DAH assignments
will take all available data catch and discard into account.

The Amendment 10 FMAT voiced concern that compared to landings by vessels with
Loligo/butterfish permits, the proportion of butterfish landings by vessels without
Loligo/butterfish permits has become relatively high recently (see Table 61). The
problem would be that these landings and assumed accompanying discards are more
difficult to monitor and control as they likely come from vessels fishing in state waters
(or they would be illegal), and thus could impair butterfish rebuilding. Council staff
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examined several sources of data and concluded that while the issue does not appear to be
critical at this time, it warrants close tracking, especially if a butterfish mortality cap on
the Loligo fishery is chosen.

This conclusion is based on the following evidence: 1) The proportion has risen not
because unpermitted landings have increased, but because landings by permitted vessels
have declined faster. Landings by weight of unpermitted vessels have in fact been
decreasing. 2) Unpermitted landings are entered into the dealer weighout database so
they are tracked as landings for purposes of closing the directed fishery. While there may
be a delay in the case of reports provided by States, there will be a 20% buffer (relative to
DAH) for closing directed butterfish fishing. 3) The issue of tracking butterfish discards
does not relate so much to butterfish landings as to Loligo landings, and only a small
percentage of Loligo landings do not enter through mandatory dealer reporting (i.e. the
state records in Table 3a, which breaks down the 9%-10% of Loligo landings that
recently have been landed by vessels without Loligo permits [from Table 54]). Thus
almost all Loligo landings will be available for calculating estimated butterfish discards.
The small percentage unavailable for observer trips would be unlikely to change
estimates of butterfish discards rates, but as discussed in 5.3.1, on this issue and any other
issue, the SMB Monitoring Committee will be tracking the performance of any chosen
alternatives, which will be reviewed by the SSC during the annual specification-setting
process and the Council may need to reevaluate rebuilding measures as performance
information becomes available. The analysis of landings by permit category is conducted
as part of the annual specifications EA and thus will be available for review.

Table 3a. Breakdown of non-permitted Loligo Landings.

Record Type 2004 2005 2006
Some Federal permit, no SMB permit 1% 0% 1%
No Permit, records from State 4% 4% 3%
No Permit, records from Dealer 5% 5% 5%

Sub-Total: 9% 10% 9%

Proposed Rebuilding Timeframe

In the draft SEIS (DSEIS), the Council proposed a five-year butterfish rebuilding
program. Time frames of seven and ten years were considered but rejected due to the
biology of the butterfish stock (which facilitates relatively rapid rebuilding) and/or
because those timeframes would lead to alternatives that are very similar to a five-year
program. Time frames of less than five years were rejected due to the needs of fishing
communities. A five year time frame balances the MSA requirements of rebuilding in a
time frame as short as possible, taking into account the status, biology, and role in the
marine ecosystem of butterfish, and taking into account the needs of fishing communities.
While the rebuilding plan is described over 5 years because it is likely butterfish can be
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rebuilt in 5 years, some measures such as the cap or other effective measures to control
butterfish discarding will need to be permanent to ensure long term sustainability of the
butterfish stock.

In the DSEIS Year 1 (2009) of the rebuilding plan was to maintain the 2008 annual ABC
specification for butterfish at 1,500 mt (landings limited to 500 mt) and could include an
increase in the minimum mesh size requirement in the Loligo fishery up to 2 3% inches
(60 mm). In year 1, keeping landings low aids in butterfish rebuilding by restricting
directed fishing, and as described below in section 7.1.2, a mesh increase up to 60mm
could help to increase the butterfish stock size by increasing escapement of some
juveniles.

In the DSEIS, Years 2-5 (2010-2013) of the rebuilding plan under measure 1 (see below)
would have instituted and maintained either a mixed species management system with a
butterfish mortality cap for the Loligo fishery that would track Loligo landings and
butterfish mortality (landings and discards) simultaneously, or a 3 inch minimum mesh
requirement. Under the mixed species management program, the directed Loligo fishery
would be closed when either the Loligo quota or the butterfish mortality cap quota
(landings + discards) for the Loligo fishery is reached, whichever comes first. In this
document, anytime the language "mortality cap" is used, it is meant to reference a
butterfish mortality cap program for the Loligo fishery. The butterfish mortality cap
program for the Loligo fishery would control the sum of butterfish landings and discards
(all sizes) in the Loligo fishery so as to facilitate rebuilding and protection of the
butterfish stock after it rebuilds.

The DSEIS also proposed that in years 2-5, as an alternative to or in addition to the mixed
species approach, the Council could choose alternatives from measures 2-4 (mesh size
increases, eliminations of the lllex fishery's exemptions to the current Loligo mesh
requirements, and/or gear restricted areas, as summarized below and detailed in Sections
5 and 7). However, the analysis contained in this FSEIS suggests that as stand alone
management actions, measure 1 alternatives (mortality cap or the 3 inch minimum
codend mesh requirement) are most likely to be successful in the long run for rebuilding
butterfish.

After receiving public comment on the DSEIS, and prior to voting to submit Amendment
10 to the Secretary of Commerce, the SMB Committee and the MAFMC deliberated on
what implementation schedule met the legal requirements to rebuild butterfish, as well as
the other national standards. Given that rebuilding timelines begin once the final rule
publishes, the Council concluded that the rebuilding schedule should be as follows:
Maintain a 5 year rebuilding timeline with the phased approach described in the DSEIS.
A final rule for Amendment 10 is expected around January 2010. Given the procedure
for implementing gear changes (NMFS typically allows about six months between the
final rule publication and the effective date of new gear regulations to allow industry to
re-fit with the new gear), this means that the earliest a gear change could be implemented
would be mid-2010. Thus in mid-2010, a 2-1/8" minimum codend mesh requirement
would be implemented in the Loligo fishery in Trimesters 1 & 3 (the rationale for
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excluding Trimester 2 centers on the low discarding observed in Trimester 2, and is
discussed fully in Sections 5 and 7).

As in the DSEIS, in the year following the mesh increase, the rebuilding plan would
institute and maintain a mixed species management system with a butterfish mortality cap
for the Loligo fishery that would track Loligo landings and butterfish mortality (landings
and discards) simultaneously. This would now begin in 2011 (the reader will note that
these years of implementation are essentially one year later than was proposed in the
DSEIS, however given a final rule goes into effect in Jan 2010, Jan 2011 is still
technically in "year 2" of the rebuilding timeline). The decision to implement the
mortality cap in 2011 was made after careful consideration of the legal requirement to
rebuild butterfish, balancing the MSA requirements of rebuilding in a time frame as short
as possible, taking into account the status, biology, and role in the marine ecosystem of
butterfish, and taking into account the needs of fishing communities.

The Council voted to move forward with the currently proposed timeframe for the
following four reasons: First, the proposed timeframe is expected to rebuild butterfish
within the 5 year rebuilding period. This conclusion is supported by the SSC-reviewed
AR1 model which suggests that the butterfish stock will recover in one year if an average
recruitment event occurs and if fishing mortality is kept to F=0.1. At the October 2008
Council meeting Council staff was asked about how implementing the mortality cap in
2011 versus 2010 affects the likelihood of rebuilding in five years. Council staff's answer
then was that the probability of rebuilding would be less but that it is difficult to quantify.
This remains true, but by making several assumptions it is possible to provide a rough
quantification of the relative risk to the stock under the revised implementation schedule
currently proposed by the Council.

First assume, per the AR1 model, that one year of average recruitment will rebuild the
butterfish stock if F is kept at or below F = 0.1. The mortality cap is specifically
designed to keep F at 0.1, so assuming that F < 0.1, the critical question becomes how
likely is an average recruitment event over the portion of the 5-year rebuilding plan that
the mortality cap is in place? Obviously the more of the period that is covered by the
mortality cap, the greater the likelihood that F is constrained when a good recruitment
event occurs. If the rebuilding plan had begun in June 2009 and ended in June 2014, the
mesh increase is effective in 2010, and if the cap goes into effect in January 2011, there
are essentially 4 recruitment events that would be at least partially protected by the cap
and mesh increase before the rebuilding period ends: the fish than result from spawning
in the summers of 2010 (partially), 2011, 2012, and 2013. If one looks at the observed
recruitments from 1968-2002, one can examine how many four-year periods had at least
one recruitment above average (see figure Ela): 28 (87.5%) of the 32 four-year periods
had at least one above average recruitment event. There is some pattern of successive
years of good and bad recruitments, but given 2002 is the last year for which data are
available, we would not know where in the pattern we would be entering in 2011 (or
2010).
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Thus assuming the same range and distribution of recruitments occur in the future as was
seen 1968-2002, one would expect an 87.5% probability of getting at least one good
recruitment event while the cap was in place with a 2011 implementation. On the other
hand, if the cap was put in place in 2010, one would then only need one year out of five
to produce a good recruitment event, and then the probability of having a good
recruitment event before the end of the rebuilding plan while the mortality cap is in place
rises to 93.5% since 29 of the 31 five-year periods between 1968 and 2002 had at least 1
higher than average recruitment event. From a risk point of view, one can look at this as
either saying implementing in 2011 versus 2010 decreases the probability of success by
6% (93.5% to 87.5%) or as saying that implementing in 2011 versus 2010 roughly
doubles the risk of failing to take advantage of a good recruitment event (from 6.5% to
12.5%). Either way however, it appears likely that there would be at least one "good"
recruitment event while the cap is in place, and before the end of the rebuilding period.

If one didn't count the first summer recruitment as protected, since it is likely only
partially protected (butterfish grow fast), then the question becomes how likely is one to
get at least one good recruitment in a three-year period (described below) starting in 2011
versus a four-year period (described above) if starting in 2010. Of the 33 three-year
periods 1968-2002, 25 or 75.8% had at least one good recruitment event. Again, the
principle holds that starting later reduces the probability of rebuilding (it was 87.5% for
four years), but it appears likely that either way there would be at least one "good"
recruitment event while the cap is in place, and before the end of the rebuilding period.

The second reason the Council voted for the currently proposed timeline is that it appears
inappropriate to use 2002 stock size estimates to specify ABCs for butterfish in the
context of the mortality cap program. The mortality cap is to be set annually according to
the level of the butterfish stock (ABC = F of 0.1 applied to the current estimate of stock
size). The best available science suggests that the butterfish stock size has been highly
variable 1968-2002 (35 years - see Figure Ela) and the most recent stock size estimate
comes from 2002. Thus the best available science confirmed to the Council the many
public commenters' viewpoints that it would be inappropriate to use 2002 data for
management measures eight years later. Given that: 1) as described above, starting the
cap in 2011 still results in a high probability of encountering a good recruitment event
while the cap is in place (and before the end of the rebuilding period); 2) a stock
assessment is scheduled to occur in 2010 (and would be available for ABC specification
in 2011); and 3) application of the mortality cap could have severe economic impacts on
the fishery if the ABC is not specified properly given the current stock size, the Council
concluded that the MSA dictated that the mortality cap should not be implemented until a
new stock assessment is completed, which means the Cap should not be implemented
until 2011.

Third, the FMAT has suggested and the Council's SMB Committee agreed that using a
weighted average of the current and the previous year's data for bycatch makes the most
sense in terms of estimating the Loligo fleet's use of its mortality cap quota. If the cap
were to be implemented in 2010, this would mean that 2009 data (i.e. data from prior to
implementation of the new mesh size) would be used. The Council concluded that it
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seemed appropriate to use data from the gear being used at the time, and that using 2009
data when there was a different gear requirement would not be appropriate for calculating
the bycatch amounts for the 2010 mortality cap. If the cap begins in 2011, 2010 and
2011 would both at least partially reflect the new 2-1/8 inch codend mesh requirement.

Finally, developing the statistical estimation procedures, streamlining the rapid
integration of NEFOP data, conducting outreach about NEFOP observer protocols, and
developing other infrastructure for NMFS to monitor and track the mortality cap program
will take significant time and resources. Given that 2011 implementation still results in a
high probability of encountering a good recruitment event while the cap is in place (and
before the end of the 5-year rebuilding period), it seemed prudent to allow additional time
for NMFS to develop the infrastructure necessary to administer the cap program.

In summary, the Council concluded that a five year rebuilding plan including minimizing
the directed fishery in 2010, implementing a 2-1/8 inch mesh in 2010, and implementing
the mortality cap in 2011 most appropriately balanced the MSA requirements of
rebuilding in a time frame as short as possible, taking into account the status, biology,
and role in the marine ecosystem of butterfish, and taking into account the needs of
fishing communities.

Related to a variety of factors (Council action dates, NMFS review periods, etc) the
current timeline for Am 10 is:

June/July 2009................. NOA Publishes
August/September 2009.....: Proposed Rule publishes
September/October 2009....: Comment Period Ends
OctoberlNovember 2009....: Final Rule Publishes
January 2010..................: Final Rule Effective

Bycatch Reduction

Amendment 8 to the Atlantic Mackerel, Squid and Butterfish Fishery Management Plan
was found to be deficient relative to National Standard 9 and, a result, Amendment 9 to
the FMP was developed (in part) to address these deficiencies. Amendment 10 has three
measures that were transferred from Amendment 9 (i.e., Loligo minimum codend mesh
size, eliminating exemptions from Loligo minimum mesh requirements for Illex vessels,
seasonal gear restricted areas to reduce butterfish discards) which were primarily
intended to reduce bycatch and discarding of target and non-target species in the SMB
fisheries and bring the FMP into compliance with MSA bycatch requirements. At its
June 2007 meeting, the Council chose to remove these three measures from Amendment
9 and incorporate them into Amendment 10. Therefore, each of these measures is given
full consideration in this action. Since discard mortality in the Loligo fishery is the
largest contributor to overall fishing-related mortality on butterfish, the discard
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provisions carried over from Amendment 9 also have meaning for the purposes of
butterfish rebuilding.

5.3  Alternatives Considered for Implementing the Butterfish Rebuilding Plan
and Reducing Discards

The primary measures being considered by the Council to rebuild butterfish include: 1)
the implementation of a mixed species management system with a butterfish mortality
cap on the Loligo fishery to monitor and control total mortality of butterfish (i.e.,
landings and discards) both during the rebuilding period, and after the stock is rebuilt, 2)
increases in the minimum mesh size required in the Loligo fishery, 3) elimination of Illex
fishery exemptions from Loligo minimum mesh size requirements, and/or 4) the
implementation of seasonal gear restricted areas to reduce discards of butterfish. These
measures are presented in detail below.

5.3.1 Measure 1 Alternatives (Butterfish Mortality Cap or 3 Inch Minimum Mesh
for the Loligo Fishery)

Under Alternatives 1B-D, the directed fishery for butterfish would be limited per the
fishing mortality rates specified, and a butterfish mortality cap program for the Loligo
fishery would be implemented. Since NEFOP data show that the majority of butterfish
bycatch occurs in the Loligo fishery, the Council is only proposing a mortality cap
program for the Loligo fishery and the cap amount would be 75% of the ABC (allocated
by Loligo trimesters- see appendix v for details). The remaining 25% of the ABC would
cover harvest and discard mortality in other fisheries. Excepting a paradigm shift in
fishing, controlling both the directed fishery and butterfish mortality in the Loligo fishery
will control overall butterfish mortality. The process for closing directed butterfish
fishing will generally remain the same as in the 2008 specifications. If the directed
butterfish fishery is closed, Loligo moratorium vessels and all other vessels would be
subject to the closure-related incidental trip limits set in the annual specifications.

The DSEIS suggested that Council staff, in coordination with the SMB Monitoring
Committee will analyze NMFS dealer weighout data and NEFOP data on an ongoing
basis during the annual specification process to determine if the rebuilding program
constrains overall mortality. If problems are detected, the SMB Committee would
request further analysis and management recommendations through the annual
specification process or an amendment or framework as necessary and appropriate. The
Council has modified this proposed review process as follows (the modification is largely
administrative and is not expected to have significant socioeconomic or biological
impacts):

The SSC will annually review the performance of the butterfish mortality cap program
during the specification process. The items considered by the SSC would include, but are

not limited to the:

1) Coefficient of variation of the butterfish bycatch estimate,
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2) estimate of butterfish mortality, and
3) status and trend of the butterfish stock.

If the CV of butterfish mortality estimate or another cap performance parameter is found
to be unacceptable by the SSC, the initial response will be to increase NEFOP observer
coverage used to make the estimate. If impractical, the Council would next consider
implementation of an industry funded observer program. If increased observer coverage
proves impractical or ineffective, the SSC can recommend changes in one or more of
following for the upcoming fishing year:

1) Loligo quota (ABC),

2) directed butterfish quota (DAH),

3) butterfish ABC,

4) mesh increases for the Loligo fisheries,

5) gear restricted areas, or

6) any measure that could be implemented via the MSB specification process.

If the Council does not adopt SSC recommendations to implement backstop measures,
then NMFS would implement measures through the SMB annual specifications process
to aid the rebuilding of the butterfish stock, consistent with existing SMB regulations
described in 648.2(d)(2).

Since Loligo is allocated by trimester, the butterfish mortality cap would also be allocated
by trimester. The butterfish mortality cap for the Loligo fishery could be allocated based
on: the current seasonal allocation of the Loligo quota (1B), recent Loligo landings (1C),
or an alternative butterfish bycatch allocation which takes into account the seasonal
allocation of the Loligo quota and expected butterfish discard rates by trimester (1D -
Preferred). The directed Loligo fishery would close when the pre-specified closure
trigger (80%-90%, see below) of the butterfish mortality cap for the Loligo fishery for
each trimester/year is harvested. The three mortality cap alternatives would have the
same annual quota, so the differences between them are primarily economic- they would
primarily affect what part of the year the directed Loligo fishery would close, not overall
butterfish mortality.

Tracking of the butterfish mortality cap would parallel tracking of DAH, however
butterfish landed or discarded by vessels landing more than 2,500 pounds of Loligo
would count against the butterfish mortality cap for the Loligo fishery. Mortality cap
landings will be tracked by NMFS Fishery Statistics Office and its quota monitoring
program. Discard rates will be applied to mortality cap landings of Loligo to estimate
mortality cap discards. For example, consider we knew that on average, 1 pound of
butterfish was discarded per 20 pounds of Loligo kept. If 4000 pounds of Loligo were
kept on a trip, one could estimate that 200 pounds of butterfish were discarded
(4000/20*1=200). When the sum of mortality cap butterfish landings plus mortality cap
estimated butterfish discards reaches a specified trigger (see 5.3.1) in each Loligo
trimester, the directed Loligo fishery would be closed. The exact extrapolation
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methodology will be developed by the NMFS Fishery Statistics Office, in cooperation
with Council staff and in consultation with the Council.

The process for closing directed butterfish fishing will generally remain the same as in
the 2008 specifications (closure at 80% of projected DAH). All butterfish landings
would count against DAH to determine when the directed butterfish fishery is closed
(monitored weekly). If the directed butterfish fishery is closed, Loligo moratorium
vessels and all other vessels would be subject to the closure-related incidental trip limits
set in the annual specifications. These limits would limit directed fishing for butterfish.
Bycatch would be tracked as described in the previous paragraph.

New Observer System

The DSEIS noted that Alternatives 1B-D would require the development of a completely
new system to monitor and regulate the mortality levels of butterfish in the directed
Loligo fishery that include: substantially increased observer coverage levels (industry-
funded); vessel trip notification; possible additional vessel trip (VMS) and catch
reporting (daily vessel catch reporting); and possible changes to dealer catch reporting. A
description of the level of sea sampling required to achieve acceptable levels of precision
of estimates of total butterfish mortality (landings and discards) in the Loligo fishery was
given in Appendix iii of the DSEIS and the Loligo sea sampling protocol was described
in Appendix iv. The DSEIS proposed that vessels which intend to participate in the
directed Loligo fishery would be required to notify NMFS of their intention to make a
directed Loligo trip and could be required to carry an observer. Vessels that do not notify
for a specific trip would not be permitted to possess more than 2,500 pounds of Loligo for
that trip.

The final EIS maintains this trip notification requirement, and to clarify, there would be a
72-hour notification requirement before vessels could make a directed Loligo trip (can't
land more than 2,500 pounds Loligo if vessel does not notify). If selected to take an
observer, the vessel must carry an observer (if available) or the vessel is prohibited from
landing more than 2,500 pounds Loligo. If vessel cancels trip after being selected, vessel
will be assigned an observer on its next trip for which an observer is available. Vessels
must always notify NMFS when a trip is cancelled (even if not selected to take an
observer).

The DSEIS proposed that industry would be required to pay most of the at-sea portion of
this program and that the level of coverage necessary to estimate the butterfish bycatch
rate in the directed Loligo fishery with an acceptable level of precision (30% CV) would
require a roughly 5-6 fold increase in observer coverage relative to recent levels of sea
sampling by NMFS. In addition to the greatly increased cost to industry, the increased
level of observer coverage would substantially increase NMFS administrative costs
associated with implementation of the new management system. Based on a refinement
of the calculations used to determine the necessary levels of observer coverage to make
the mortality cap feasible, it now appears that recent (i.e. status quo) levels of observer
coverage can be sufficient for the purposes of administering the mortality cap program.
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Thus in this Final SEIS, the industry-funded observer component of the mortality cap
program has been removed.

Another consideration is that regulation of the Loligo fishery under this system would be
additionally based on a statistical estimate of total butterfish mortality (calculated by
NMEFS in cooperation with Council staff) in that fishery rather than just the current
relatively simple accounting of Loligo landings. The statistical estimation procedure
would be accompanied by an associated statistical risk that the resulting butterfish
mortality estimates are either too high or too low, but would be based on the best
available scientific information.

The estimation procedure will likely be similar to the methods currently used for
yellowtail flounder in the sea scallop fishery. Details regarding the at-sea sampling
methodology, vessel selection scheme, methods of recording and transmitting electronic
data to NERO, design of the catch projection algorithm, and method of estimating weekly
discards for the entire Loligo fleet shall be determined by NMFS in cooperation with the
Council.

In general, the ratio of butterfish caught to Loligo landed will be computed for directed
Loligo trips based on data collected in the at sea observer program. Estimates of total
Loligo landings from NMFS dealer data reports for the week in question will be used in
conjunction with the sea sampling data to provide an estimate of incidental butterfish take
in the directed Loligo fishery (i.c., the ratio of butterfish taken/Loligo landed from the sea
sampling program will be scaled to the dealer reported landings of Loligo to provide an
estimate of total butterfish taken in the directed Loligo fishery - see example above just
before the "New Observer Program" subheading).

The Regional Administrator shall close the directed fishery for Loligo when it is
projected that the trigger level for the butterfish mortality cap is reached for a given
trimester in the Loligo fishery. Except for the first year, the butterfish mortality threshold
level triggering a closure of the directed Loligo fishery will be specified annually during
the quota specification setting process in the range of 80%-90% of the amount of the
butterfish mortality cap for the Loligo fishery allocated to a given trimester/year. An
80% closure trigger was recommended by NMFS because of the anticipated low
precision of weekly butterfish catch projections, given the two-week time lag in landings
reporting (SAFIS Database), and the likely variability in weekly discard estimates for the
Loligo fishery. This final document clarifies that for the first year of the cap, and for
successive years unless the performance of the mortality cap program recommends
otherwise, the trigger is proposed to be 80% during the first trimester and then close the
third trimester when 90% of the annual total mortality cap quota is reached (a higher
percentage for the larger annual number still provides a reasonable buffer - this is similar
to how the Loligo closure triggers work). The Monitoring Committee can compute the
precision of the weekly catch estimates to determine appropriate closure triggers (80%-
90%) for the following years during the annual specification-setting process.
Enforcement of closures would occur in a similar fashion as enforcement of current
trimester closures occurs.
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The original DSEIS proposed that Trimester 2 be closed in a similar fashion to Trimester
1. Based on a review of public and NMFS comments, the Council has modified this
provision so that there would be no in-season closure in Trimester 2 due to difficulties in
tracking the relative small bycatch amount allocated to the Trimester 2 Loligo fishery.
Bycatch in Trimester 2 would be tracked and overages/underages would be automatically
applied to Trimester 3 since Trimester 3 closes at 90% of the annual quota. If Trimester
2 bycatch levels increase in the future (and thus reduce the amount available in Trimester
3), the Council could activate the in-season closure mechanism for Trimester 2. Given
the low historical bycatch of butterfish in Trimester 2, this provision is not expected to
significantly alter operation of the mortality cap. Since the bycatch in Trimester 2 is
tracked and comes out of the total quota for determining when Trimester 3 closes, there
should be no significant biological impacts related to this change.

5.3.1A Alternative 1A: No action (continue the quota specifications and current
SMB regulations)

Under this alternative, no adjustments to the ABC specification or other measures
implemented for a given fishing year would be made during the five year rebuilding
horizon. As such, specification by the Council of management measures for Loligo, Illex,
Atlantic mackerel and butterfish would occur each year as per the current FMP with no
additional butterfish stock rebuilding measures being implemented as a result of this
amendment.

5.3.1B Alternative 1B: Butterfish rebuilding program with butterfish mortality cap
implemented to control total annual fishing mortality on butterfish with the
seasonal allocation of the butterfish mortality cap based on the current allocation of
Loligo quota distribution by trimester

Under this alternative the directed fishery for butterfish would be limited per the fishing
mortality rates specified in the FMP. This alternative would also implement the mixed
species management model with a butterfish mortality cap described above. ABC for
butterfish would be specified annually within the range of specifications as described in
Table 3. The directed Loligo fishery would be allocated 75% of the ABC specification
for butterfish for a given year, allocated to each trimester based on the same percentages
used in the current allocation of the Loligo quota by trimester. That is, the annual
butterfish ABC would be allocated to each trimester as follows: Trimester 1=43%,
Trimester 2=17% and Trimester 3=40% (see Appendix v). Based on estimates from data
collected in the at sea observer program, the directed Loligo fishery would be closed in
Trimesters 1 and 3 when 80%-90% (see above for details) of the butterfish mortality cap
for the Loligo fishery or the Loligo quota was taken, whichever comes first.

5.3.1C Alternative 1C: Butterfish rebuilding program with butterfish mortality cap
implemented to control total annual fishing mortality on butterfish with the
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seasonal allocation of the butterfish mortality cap based on recent Loligo landings
(2002-2006) by trimester

Under this alternative the directed fishery for butterfish would be limited per the fishing
mortality rates specified in the FMP. This alternative would also implement the mixed
species management model with a butterfish mortality cap described above. ABC for
butterfish would be specified annually within the range of specifications as described in
Table 3. The directed Loligo fishery would be allocated 75% of the ABC specification
for butterfish for a given year based on the historical distribution of butterfish discard
estimates using data the NEFOP database, allocated to each trimester based on the
seasonal distribution of Loligo landings in recent years (2002-2006). That is, the annual
butterfish ABC would be allocated to each trimester as follows: Trimester 1=50.1%,
Trimester 2=17.3% and Trimester 3=32.6% (see Appendix v). Based on estimates from
data collected in the NEFOP, the directed Loligo fishery would be closed in Trimesters 1
and 3 when 80%-90% (see above for details) of the butterfish mortality cap for the Loligo
fishery or the Loligo quota was taken, whichever comes first.

5.3.1D Alternative 1D: Butterfish rebuilding program with butterfish mortality cap
implemented to control total annual fishing mortality on butterfish with the
seasonal allocation of the butterfish mortality based on the bycatch rate method
(Preferred Alternative)

Under this alternative the directed fishery for butterfish would be limited per the fishing
mortality rates specified in the FMP. This alternative would implement the mixed species
management model with a butterfish mortality cap described above. ABC for butterfish
would be specified annually within the range of specifications as described in Table 3.
The directed Loligo fishery would be allocated 75% of the ABC specification for
butterfish for a given year, allocated to each trimester (see appendix ii) using the bycatch
rate method. That is, the annual butterfish ABC would be allocated to each trimester as
follows: Trimester 1=65.0%, Trimester 2=3.3% and Trimester 3=31.7% (see Appendix
v). This method was developed to account for the amount of Loligo quota allocated to
each trimester and the bycatch rate expected during each trimester based on 2002-2005
sea sampling bycatch rate estimates by trimester in the Loligo fishery. Based on
estimates from data collected in the NEFOP, the directed Loligo fishery would be closed
in Trimesters 1 and 3 when 80%-90% (see above for details) of the butterfish mortality
cap for the Loligo fishery or the Loligo quota was taken, whichever comes first.

5.3.1E Implement a 3.0 inch minimum mesh requirement in the directed Loligo
fishery

Under this alternative the directed fishery for butterfish would be limited per the fishing
mortality rates specified in the FMP and a permanent increase in the minimum codend
mesh size requirement, to 3 inches (76 mm), for the Loligo fishery would be
implemented. This alternative would not implement the mixed species management
program described above. Certain characteristics of the trawl gear used in the Loligo
pealeii fishery (small, diamond mesh codends with primarily 6-inch, double-twine,
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diamond covers) results in an effective mesh size that is actually smaller than the codend
mesh sizes proposed as Alternatives, thereby reducing the rate of butterfish escapement.
Mesh openings in diamond mesh codends towed under load stress become constricted
and the effective mesh size of the codend is reduced because the cover creates a masking
effect by overlaying the entire codend (Stewart & Robertson 1985, Robertson & Stewart
1988, Kynoch et al 2004). These effects would not have happened with the static gear
used in the 1976 Meyer and Merriner study. As a result of these facts, a codend liner
mesh size larger than 67 mm (the Meyer and Merriner mesh size) would be needed to
achieve 50% escapement of 12 cm butterfish (and half of 12cm butterfish are mature).
The 3-inch (76mm) mesh size is larger than 67 mm, and will facilitate some spawner
escapement despite the masking effects of the cover. This measure would facilitate
butterfish rebuilding and also facilitate reduction of bycatch of other non-target species in
the Loligo fishery.

Note for readers: Alternatives in sections 5.3.2, 5.3.3, and 5.3.4 were originally
included in Amendment 9, but the Council deferred them for consideration to
Amendment 10. For each of these alternatives, the Council selected '"'no action' as the
preferred alternative in Amendment 9.

5.3.2 Measure 2 Alternatives (Loligo Minimum Mesh Size Requirements)

The Council considered modifications to the FMP that would affect the minimum codend
mesh size requirement specified for otter trawl vessels possessing Loligo harvested in or
from the EEZ. Each of the alternatives described in this section would affect the
specified minimum codend mesh size only. All other restrictions associated with the
possession of Loligo by otter trawl vessels would remain in effect. As stated above, these
modifications are intended to reduce the incidence of discarding, especially for butterfish,
in the directed Loligo fishery. Selectivity analyses by Meyer and Merriner (1976)
provide evidence for increased escapement of juvenile butterfish (<12 cm in length) at
codend mesh sizes above the current minimum. Additionally, their analyses suggest that
the probability of escapement is 50% for recently reproductively mature fish (12 cm in
length) at a poundnet codend mesh size of 2 **® inches.

Current Loligo minimum mesh requirements: Owners or operators of otter trawl vessels
possessing Loligo harvested in or from the EEZ may only fish with nets having a
minimum mesh size of 1 ”® inches (48 mm) diamond mesh, inside stretch measure,
applied throughout the codend for at least 150 continuous meshes forward of the terminus
of the net, or for codends with less than 150 meshes, the minimum codend mesh size
shall be a minimum of one-third of the net measured from the terminus of the codend to
the head rope, unless they are fishing during the months of June, July, August, and
September for Illex seaward of a set of geographic coordinates that correspond to the 50
fathom depth contour.

Vessels fishing under this exemption may not have available for immediate use, as
defined above, any net, or any piece of net, with a mesh size less than 1 ”* inches (48
mm) diamond mesh or any net, or any piece of net, with mesh that is rigged in a manner
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that is inconsistent with such minimum mesh size, when the vessel is landward of the
specified geographic coordinates. Gear that is shown not to have been in recent use and
that is stowed in conformance with methods described in 50 CFR Part 648.23 is
considered to be not available for immediate use. A detailed description of these
methods can be viewed online at: http://www.nero.noaa.gov/nero/regs/the6481.htm
through the link under Subpart B: § 648.23 Gear restrictions.

Additionally, the owner or operator of a fishing vessel shall not use any mesh
constriction, mesh configuration or other means that effectively decreases the mesh size
below the minimum mesh size, except that a liner may be used to close the opening
created by the rings in the aftermost portion of the net, provided the liner extends no
more than 10 meshes forward of the aftermost portion of the net. The inside webbing of
the codend shall be the same circumference or less than the outside webbing
(strengthener). In addition, the inside webbing shall not be more than 2 ft (61 cm) longer
than the outside webbing.

Finally, the owner or operator of a fishing vessel shall not use any device, gear, or
material, including, but not limited to, nets, net strengtheners, ropes, lines, or chafing
gear, on the top of the regulated portion of a trawl net that results in an effective mesh
opening of less than 1”® inches (48 mm) diamond mesh, inside stretch measure. Net
strengtheners (covers), splitting straps and/or bull ropes or wire may be used, provided
they do not constrict the top of the regulated portion of the net to less than an effective
mesh opening of 1" inches (48 mm), diamond mesh, inside stretch measure. Net
strengtheners (covers) may not have an effective mesh opening of less than 4" inches
(11.43 cm), diamond mesh, inside stretch measure. “Top of the regulated portion of the
net” means the 50% of the entire regulated portion of the net that (in a hypothetical
situation) would not be in contact with the ocean bottom during a tow if the regulated
portion of the net were laid flat on the ocean floor (under these restrictions, head ropes
are not considered part of the top of the regulated portion of a trawl net).

Since there are already Loligo minimum codend mesh requirements in place, it is
expected that these measures would be relatively easy to implement, enforcement would
be relatively comparable, and current monitoring would be relatively adequate.

5.3.2A Alternative 2A: No Action (Maintain 1 ”® inch minimum codend mesh
requirement)

Under this option, no changes to the Loligo minimum mesh requirements described
above would be implemented.

5.3.2B Alternative 2B: Increase minimum codend mesh size to 2'® inches (54 mm)
in Trimesters 1 and 3 (Preferred Alternative)

Under this option, the Loligo minimum mesh requirements would remain unchanged with

the exception that wherever a mesh size of 1”® inches (48 mm), diamond mesh, inside
stretch measure is specified under those requirements, that mesh size would be increased
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to 2% inches (54 mm) diamond, inside stretch measure in Trimesters 1 and 3, with
review and possible modification after 2 years. This has been modified from the year-
round version of this Alternative described in the DSEIS. Public comments noted that
analysis associated with Figure E1, Table 11a, and Table 11b supported fishermen's
belief that discarding of butterfish, the most critical discarding problem in the Loligo
fishery, is minimal during Trimester 2. Public comments also stated that due to summer
spawning of Loligo, the economic losses due to larger mesh sizes would be highest in the
summer (i.e. Trimester 2). The Council agreed with these comments, and amended
Alternative 2B to be effective only during Trimesters 1 and 3. Also, while Alternative
2B is no longer a year-round alternative, since only 17% of Loligo squid are allocated to
Trimester 2, the mesh requirement would still be in effect during the time when 83% of
the Loligo fishery takes place. Since general discard reduction must occur to the extent
practicable, the Council included provisions that after two years the 2-1/8 inch mesh
requirement would be reviewed to determine the practicability of 2-1/8 inch or other
mesh sizes. Given the lack of selectivity information for Loligo, the Council concluded
the only way to determine practicability was to proceed with a modest mesh size increase
and then evaluate the impacts of the mesh increase after it has been in effect for two
years. The results of the practicability assessment would be used for subsequent
decisions to lower, maintain, or raise the minimum codend mesh size requirement for the
Loligo fishery. The practicability assessment would examine catch rate information
(observer data) before and after the mesh change for both Loligo and non-target species,
as well as any other scientific information (e.g. selectivities of Loligo and non-target
species).

The Council considered adding an eight inch fishing circle mesh requirement to this
Alternative but it was not included because the measure was not contemplated in the
DSEIS.

5.3.2C Alternative 2C: Increase minimum codend mesh size to 2*® inches (60 mm)

Under this option, the Loligo minimum mesh requirements (described above) would
remain unchanged with the exception that wherever a mesh size of 1”® inches (48 mm),
diamond mesh, inside stretch measure is specified under those requirements, that mesh
size would be increased to 2*® inches (60mm) diamond, inside stretch measure.

21/2

5.3.2D Alternative 2D: Increase minimum codend mesh size to inches (64 mm)

Under this option, the Loligo minimum mesh requirements (described above) would
remain unchanged with the exception that wherever a mesh size of 1”* inches (48 mm),
diamond mesh, inside stretch measure is specified under those requirements, that mesh
size would be increased to 2" inches (64 mm) diamond, inside stretch measure.

5.3.2E Alternative 2E: Increase minimum codend mesh size to 3 inches (76 mm)

Under this option, the Loligo minimum mesh requirements (described above) would
remain unchanged with the exception that wherever a mesh size of 1”® inches (48 mm),
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diamond mesh, inside stretch measure is specified under those requirements, that mesh
size would be increased to 3 inches (76 mm) diamond, inside stretch measure. This mesh
size, when compared to the other alternative mesh sizes is associated with the greatest
escapement probability for butterfish, and hence the greatest potential benefit to the
butterfish stock and other species.

5.3.3 Measure 3 Alternatives (Eliminate Exemptions from Loligo Minimum Mesh
Requirements for lllex Vessels)

The Council considered modifications to the FMP that would affect the exemptions from
the Loligo minimum mesh requirements that currently apply to federally-permitted Illex
vessels. Under the current Loligo minimum mesh requirements vessels fishing for Illex
during the months of June, July, August, and September seaward of the set of geographic
coordinates that correspond to the 50 fathom depth contour are exempt from the Loligo
minimum mesh requirements described above. When landward of these geographic
coordinates, however, these vessels are not exempt from the Loligo minimum mesh
requirements. As stated above, these modifications are being considered as a means of
reducing discarding, especially of butterfish by the directed Illex fishery. The potential
for occasional large butterfish discard events has been identified through analysis of
vessels trip reports and NEFOP data. For the set of alternatives described under section
5.3.3, the maximum mesh size that could be required in the Illex fishery would be 1 7/8
inches (48 mm). That is, if the Council chooses to implement any of the action
alternatives under this section, the maximum mesh size that would be required, regardless
of the mesh required in the Loligo fishery, would be 1 7/8 inches (48 mm).

Since there are already Loligo minimum codend mesh requirements in place, it is
expected that these measures would be relatively easy to implement, enforcement would
be relatively comparable, and current monitoring would be relatively adequate.

5.3.3A Alternative 3A: No Action (lllex vessels are exempt from Loligo minimum
mesh requirements in the months of June through September ) (Preferred
Alternative)

Under this alternative, the exemptions from the Loligo minimum mesh requirements that
currently apply to federally permitted Illex vessels would remain unchanged.

5.3.3B Alternative 3B: Modify exemption from Loligo mesh requirement for Illex
vessels by excluding month of September from current mesh exemption for Illex
fishery

Under this alternative, the exemptions from the Loligo minimum mesh requirements that
currently apply to federally permitted Illex vessels would be changed such that the
timeframe during which these vessels would be exempt from these restrictions would
include the months of June, July, and August, only. Among the months in which the Illex
fishery is currently exempt from the Loligo minimum mesh exemption, harvest patterns

32



suggest that September is associated with the greatest degree of distributional overlap
between the two species.

5.3.3C Alternative 3C: Modify exemption from Loligo mesh requirement for Illex
vessels by excluding months of August and September from current mesh
exemption for Illex fishery

Under this alternative, the exemptions from the Loligo minimum mesh requirements that
currently apply to federally permitted Illex vessels would be changed such that the
timeframe during which these vessels would be exempt from these restrictions would
include the months of June, and July, only. Compared to June and July, harvest patterns
suggest that August and September are associated with a greater degree of distributional
overlap between Loligo and Illex.

5.3.3D Alternative 3D: Discontinue exemption from Loligo mesh requirement for
Illex vessels

Under this alternative, the exemptions from the Loligo minimum mesh requirements that
currently apply to federally permitted Illex vessels would be rescinded. As such, these
vessels would no longer be exempt from the Loligo minimum mesh requirements during
any part of the year.

5.3.4 Measure 4 Alternatives (Seasonal Gear Restricted Areas)

The Council is considering the establishment of gear restricted areas (GRAs) to reduce
discarding of butterfish in small mesh otter trawl fisheries. The GRA boundaries and
closure periods were identified through a quantitative, spatial analysis of fishing effort
and butterfish discarding in the small-mesh bottom trawl fisheries. The technical
methodology for this analysis is presented in Appendix 1 of Amendment 9 to this FMP.
Compared to the timeframe for the data inputs used in Amendment 9, the current analysis
is based on observed discards and small mesh fishery effort from 2001-2006. NEFOP
coverage for the small mesh bottom otter trawl fishery increased substantially in 2004-
2006; thus the updated analyses should accurately reflect current patterns in discarding
and fishery effort. Comparison of past butterfish discarding patterns with recent year
patterns was conducted, however, and the data show no discernable shift the general
distribution of butterfish discarding. Butterfish discarding has been concentrated in the
areas covered by the proposed GRAs since at least 1997.

Within any of the proposed GRAs, the use of bottom otter trawl gear would be subject to
a specified minimum effective codend mesh size (inside stretch measure) during the
period January through April. The minimum codend mesh size would be applied
throughout the codend for at least 150 continuous meshes forward of the terminus of the
net, as specified under the current Loligo codend mesh requirements. For codends with
fewer than 150 meshes, the minimum mesh size codend would be a minimum of one-
third of the net measured from the terminus of the codend to the head rope, excluding any
turtle excluder device extension. The mesh sizes considered for the GRA action
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alternatives are based on butterfish selectivity analyses (Meyer and Merriner 1976) which
suggest that diamond codend mesh sizes of at least 3 inches are necessary to allow
escapement of juvenile butterfish as well as a portion of the spawners that are
encountered by bottom otter trawls.

Implementing the GRAs would likely require a significant outreach effort to facilitate
compliance, and the Coast Guard has noted that gear restricted area types of regulations
can only be enforced by at-sea boardings and that the time of year, general locations, and
shapes of the proposed GRAs make them even more difficult to enforce. If a GRA
alternative is selected, the Coast Guard has recommended the addition of a VMS
requirement to promote compliance.

MAFMC staff examined the NEFOP data base's 2002-2006 (most recent 5 years)
observations of butterfish discards by gear using less than 76 mm (3 inches) mesh in
inshore areas during the spawning season (June through August). These discards
accounted for approximately only 3% by weight of total 2002-2006 NEFOP observed
butterfish discards (Figure E1).

5.3.4A Alternative 4A: No Action (No butterfish GRAS) (Preferred Alternative)

Under this alternative, no seasonal GRAs would be established through Amendment 10
to the FMP.

5.3.4B Alternative 4B: Butterfish GRA1 (minimum codend mesh of 3 inches from
January 1 through April 30 in effective area)

Under this alternative, the use of bottom otter trawl gear with a cod end mesh size of less
than 3 inches (76 mm) would be prohibited in the area that has been designated as
Butterfish GRA1 (Figure 1). The delineated area is associated with an area accounting
for 50% of bottom otter trawl discards using codend mesh sizes of less than 3 inches (76
mm) from January through April. Based on a butterfish selectivity analysis by Meyer
and Merriner (1976), escapement of juveniles as well as a portion of reproductively
mature butterfish would occur under this alternative.

5.3.4C Alternative 4C: Butterfish GRA2 (minimum codend mesh of 3 inches from
January 1 through April 30 in effective area)

Under this alternative, the use of bottom otter trawl gear in the area that has been
designated as Butterfish GRA2 (Figure 2) would require the use of nets with a minimum
cod end mesh size of 3 inches (76 mm). The delineated area is associated with an area
accounting for 90% of bottom otter trawl discards using codend mesh sizes of less than 3
inches (76 mm) from January through April. As in Alternative 4.B, this Alternative is
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associated with the escapement of juveniles and a portion of the spawners but the amount
of discarding is reduced by nearly twice as much.

5.3.4D Alternative 4D: Butterfish GRA3 (minimum codend mesh of 3** inches from
January 1 through April 30 in effective area)

Under this alternative, the use of bottom otter trawl gear in the area that has been
designated as Butterfish GRA3 (Figure 3) would require the use of nets with a minimum
cod end mesh size of 3 ** inches (95 mm). The delineated area is associated with an area
accounting for 50% of bottom otter trawl discards using codend mesh sizes of less than 3
3/4 inches (95 mm) from January through April. Compared to the 3 inch minimum mesh
size considered under Alternative 4.B, the GRA boundary associated with Alternative
4.D is slightly larger. Additionally, the escapement of reproductively mature butterfish is
much more likely according to a butterfish selectivity analysis by Meyer and Merriner
(1976).

5.3.4E Alternative 4E: Butterfish GRA4 (minimum codend mesh of 3** inches from
January 1 through April 30 in effective area)

Under this alternative, the use of bottom otter trawl gear in the area that has been
designated as Butterfish GRA4 (Figure 4) would require the use of nets with a minimum
codend mesh size of 3 ** inches (95 mm). The delineated area is associated with an area
accounting for 90% of bottom otter trawl discards using codend mesh sizes of less than 3
3/4 inches (95 mm) from January through April. Compared to the 3 inch minimum mesh
size considered under Alternative 4.C, the GRA boundary associated with Alternative 4.E
is the same, but the escapement of reproductively mature butterfish is much more likely.
In addition, the amount of discarding is reduced by nearly twice as much compared to
Alternative 4.D.

THIS SECTION INTENTIONALLY LEFT BLANK
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54 ALTERNATIVES CONSIDERED BUT REJECTED FOR FURTHER ANALYSIS
CONSIDERED BUT REJECTED MANAGEMENT ACTIONS

There are currently nine considered but rejected management actions in Amendment 10. The
considered but rejected actions would have:

developed a less than five-year plan to allow the butterfish stock to rebuild to Busy:

developed a seven-year plan to allow the butterfish stock to rebuild to Bysy:

developed a ten-year plan to allow the butterfish stock to rebuild to Bysy:

reduced fishing effort in the Loligo fishery through rationalization and individual

tradable quotas (including a butterfish mortality cap for the Loligo fishery);

e reduced bycatch by requiring jig gear;

e provided for a small-mesh fishing area where minimal butterfish bycatch can be
demonstrated;

e provided for variable Loligo trip limit conditional on minimum mesh size; and

e provided for a conservation quota for gear-based solutions to reduce butterfish
bycatch.

e ability to create sectors in the Illex and Loligo fisheries

Seven-year, ten-year, and less than five-year durations for the rebuilding plan were
considered but rejected. The Council evaluated several attributes of these durations before
concluding to reject them. Primarily, the Council considered the durations based on the
rebuilding timeline requirements of the MSA to:

(1) be as short as possible, taking into account the status and biology of any
overfished stocks of fish, the needs of fishing communities, recommendations by
international organizations in which the United States participates, and the interaction
of the overfished stock of fish within the marine ecosystem; and

(2) not exceed 10 years, except in cases where the biology of the stock of fish,
other environmental conditions, or management measures under an international
agreement in which the United States participates dictate otherwise.

*Though imprecise, the models used to evaluate butterfish rebuilding indicate that rebuilding

may occur rapidly once good recruitment occurs if F is held to 0.1. Decreasing the fishing
mortality rate beyond F = 0.1 is not expected to significantly increase the chance of
conserving a good recruitment - in fact when starting from 2002 stock levels, an average
recruitment was predicted to rebuild the stock in one year if F is held to 0.1. The chosen 5
year rebuilding period includes four years of a bycatch cap (during which F would be held to
0.1), and odds are likely that an average recruitment event would occur at least once in those
4 years (from 1968-2002 87.5% of the 32 four-year periods had at least one above average
recruitment event). A shorter rebuilding timeframe would need an even lower F if one
wanted a high degree of certainty about rebuilding within the shorter time period. The
degree of potential annual revenue loss from an F = 0.1 (and therefore a butterfish ABC of
1,500 mt) is illustrated in Table 89 of Section 7.5.1. Losses range from $0 to $15.8 million
under various assumptions of abundance and quota allocation method. Based on this
analysis, it was determined that an F less than 0.1 would result in unnecessary hardship on

40



fishing communities (reducing F and therefore reducing the bycatch cap amount for the
Loligo fishery would result in additional Loligo fishery closures and high losses).

While a higher F (and a longer rebuilding period and lower economic impacts) seems
feasible on paper, it would not take the biology of the butterfish stock into account, as
explicitly required by MSA. The problem is that given the known highly variable butterfish
recruitment, one could easily have a good recruitment event early on that is subject to
relatively high discarding (because of the higher F) and then a series of low recruitment
events which cause the fishery to miss the specified rebuilding goal. In addition, there is
relative high uncertainty surrounding discard estimates which the last assessment concluded
were likely underestimated. For these reasons, higher levels of F were rejected- higher Fs
were considered infeasible because they would not sufficiently preserve the benefit of high
recruitment once it occurs, and one can not predict exactly when a high recruitment event
will occur. Thus an F of 0.1 takes both fishing community needs and the biology of the
butterfish stock into account.

* A butterfish rebuilding program needs to be developed and implemented as quickly as

possible. Developing an ITQ program is a time consuming process and, therefore, cannot be
included is this action. ITQ programs can be considered in future amendments.

*Requiring the use of jig gear did not have the support of the industry. Additionally, it
would have involved large capital expenditures to outfit vessels and experimental research to
determine the effectiveness of catching Loligo and avoiding bycatch. Therefore, it was not
considered further for this action.

= Butterfish and Loligo co-occurrence analyses conducted by survey season indicate that

both species co-occur throughout the year and there are no large areas which consistently
result in Loligo catches with minimal or low catches of butterfish. Co-occurrence varies by
year, season, depth, and latitude. During summer and fall, the co-occurrence of butterfish
and Loligo does not decrease consistently with depth. During the winter, on average, co-
occurrence is generally lowest within a narrow depth range of 150 m - 179 m. Co-
occurrence increases in deeper water. The 150 m - 179 m depth range overlaps with the
depth range of the winter Loligo fishery (110 m -183 m), so limiting fishing to this narrow
depth range is not expected to considerably reduce the bycatch of butterfish in the winter
Loligo fishery. The relationship between co-occurrence and depth varies by year and
latitude, making both the prediction of annual fishing depth limits and the enforcement of a
depth-based fishing boundary very difficult. In addition, NEFSC survey data indicate that
forcing the winter Loligo fishery into deeper water is likely to result in an increase in spiny
dogfish bycatch. For these reasons, the alternative of establishing a small-mesh fishing area,
within a polygon or by depth restriction, was considered but rejected.

*The details of providing for variable Loligo trip limit conditional on minimum mesh size

have not been developed yet, so this management measure is not being considered in this
action but could be considered in a future action. In addition, this measure requires changes
in fishing behavior that are difficult to monitor and enforce.

*The conservation quota is a tool to encourage gear-based research to minimize butterfish
bycatch. The details of this conservation quota have not been developed yet, so this
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management measure is not being considered in this action. However, a conservation quota
can be considered in a future action.

*The creation of sectors can be effective in reducing the race to fish, promoting efficient use

of fishing capital, and providing a mechanism for members of the sector to develop locally
appropriate means for staying within their allocation. The primary reason these changes
occur is economic incentive. The guaranteed allocation facilitates harvest when conditions
are optimal, as opposed to just getting to the fish before someone else does (particularly for a
quota fishery). In addition to addressing capacity issues, sector creation also has the
potential to reduce the administrative and enforcement burdens on councils and the NMFS.
The creation of sectors was rejected for further consideration in this Amendment because the
time constraints imposed by the MSA to rebuild the butterfish stock did not allow the
Council sufficient time to address the resource allocation implications of sector formation.
The Council intends to consider sectors in these fisheries in a future management action.

6.0 DESCRIPTION OF THE AFFECTED ENVIRONMENT

This section serves to identify and describe the valued ecosystem components (VECs;
Beanlands and Duinker 1984) that are likely to be directly or indirectly affected by the
actions proposed in this document. These VECs comprise the affected environment within
which the proposed actions will take place. Following the guidance provided by the Council
on Environmental Quality (CEQ 1997), the VECs are identified and described here as a
means of establishing a baseline for the impact analysis that will be presented in the
subsequent document section (Section 7.0 Analysis of Impacts). The significance of the
various impacts of the proposed actions on the VECs will ultimately be determined from a
cumulative effects perspective, that is, in the context of other past, present, and reasonably
foreseeable future actions and their additive impacts on these VECs.

Identification of the Selected Valued Ecosystem Components

As indicated in CEQ (1997), one of the fundamental principles of cumulative effects
analysis, is that “... the list of environmental effects must focus on those that are truly
meaningful.” As such, the range of VECs is described in this section is limited to those for
which a reasonable likelihood of meaningful impacts is expected. These VECs are listed

below. Atlantic mackerel stock

Illex stock
Loligo stock
Atlantic butterfish stock

1. Managed Resources

Non-target species

Habitat including EFH for the managed resources and non-target species
Endangered and other protected resources

Human Communities

ol

The species listed under the managed resources VEC comprise all of the species managed
under the Atlantic mackerel, Squid, and Butterfish FMP. Changes to the FMP, such as those
proposed in this amendment have the potential to directly or indirectly affect the condition of
one or more of these stocks. These impacts would come about when management actions
either reduce or expand the directed harvest or bycatch of these species.
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Similarly, management actions that would change the distribution and/or magnitude of
fishing effort for the managed resources could indirectly affect the non-target species VEC
(species incidentally captured as a result of fishing activities for the managed resources), the
habitat VEC (especially types vulnerable to activities related to directed fishing for the
managed resources), and the protected resources VEC (especially those species with a
history of encounters with the managed fisheries). Certain management options (primarily
mesh size increases) could also affect the directed NE small-mesh whiting fishery due to the
nature of that fishery and its association in time and space with SMB fisheries.

The human communities VEC could be affected directly or indirectly through a variety of

complex economic and social relationships associated with the either the managed species or
any of the other VECs.

Temporal Scope of the Selected VECs

The Atlantic mackerel, squid and butterfish fisheries have a long history, which was
dominated by distant water fleets (DWFs) prior to the implementation of the individual
FMPs in 1978 and 1979. There is substantial uncertainty in estimates of foreign landings and
historical domestic landings of Loligo and Illex. Landings of these two species are more
accurate beginning in 1987 due to better reporting of landings by species and prohibitions on
foreign fishing (Cadrin and Hatfield 1999; NEFSC 2003). Similar uncertainties are likely to
apply to the pre-1987 landings of butterfish and mackerel. There was no observer coverage
of foreign fleets before 1978, and observer coverage was low in the early 1980s (Cadrin and
Hatfield 1999).

While the effects of the historical fisheries are considered, the temporal scope of past and
present actions for managed resources, non-target species, habitat and human communities
is primarily focused on actions that have occurred after FMP implementation. An
assessment using this timeframe demonstrates changes to the resources and human
community that have resulted through management under the Council process and through
U.S. prosecution of the fisheries rather than foreign fleets. Further, landings and discard data
collected prior to implementation of the FMP is often insufficient for the purposes of detailed
analysis.

For endangered and other protected species, the scope of past and present actions is on a
species-by-species basis (Section 6.2) and is largely focused on the 1980s and 1990s through
the present, when NMFS began generating stock assessments for marine mammals and
turtles that inhabit waters of the U.S. EEZ.

The temporal scope of future actions for all five VECs, which includes the measures
proposed by this amendment, extends five years into the future. This period was chosen
because the dynamic nature of resource management and lack of information on projects that
may occur in the future makes it difficult to predict impacts beyond this timeframe with any
certainty.
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Geographic Scope of the Selected VECs

The overall geographic scope for the managed resources, non-target species, habitat, and
endangered and protected species can be considered as the total range of these VECs in the
Western Atlantic Ocean. The Atlantic mackerel and lllex resources are subject to
exploitation by foreign fisheries in areas beyond U.S. jurisdictional waters and historically,
within U.S. waters. Reference to foreign fishery activities is made in relation to North
Atlantic Fisheries Organization (NAFO) Subareas, which are indicated in Figure 5. The
management unit identified in the FMP (Section 4.4) covers a subset of the overall
geographic scope, and is defined as all northwest Atlantic mackerel, Loligo, lllex, and
butterfish under U.S. jurisdiction. The analyses of impacts presented in this amendment
focuses primarily on actions related to the harvest of the managed resources. Therefore, a
more limited geographic area is used to define the core geographic scope within which the
majority of harvest effort for the managed resources occurs. Figure 6 illustrates the extent
of these various geographic areas and the areas where the managed species were harvested
during the period 1997-2006.

Because the potential exists for far-reaching sociological or economic impacts on U.S.
citizens who may not be directly involved in fishing for the managed resources, the overall
geographic scope for human communities is defined as all U.S. human communities.
Limitations on the availability of information needed to measure sociological and economic
impacts at such a broad level necessitate the delineation of core boundaries for the human
communities. These are defined as those U.S. fishing communities directly involved in the
harvest of the managed resources. These communities were found to occur in coastal states
from Maine to North Carolina. Communities heavily involved in the managed fisheries are
identified in the port and community description (Section 6.5) and are indicated in Figure 7.
The directionality and magnitude of impacts on human communities directly involved in
SMB fisheries will be a function of their level of involvement and dependence on these
fisheries.

THIS SECTION INTENTIONALLY LEFT BLANK
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6.1 DESCRIPTION OF THE MANAGED RESOURCES

In the description of the managed resources VEC presented here, the focus is on stock status
and those fishery activities that directly affect stock status. These include the harvest of a
given species, as well as discarding. The life histories and ecological relationships of
Atlantic mackerel, lllex, Loligo, and butterfish are addressed in detail in Appendices 5-8,
respectively. Additionally, specific life stage habitat requirements are presented in Section
6.3 (Description of Habitat, Including Essential Fish Habitat Analysis). Fishery activities
and non-fishing activities that may affect habitat quality are considered to indirectly affect
the managed resources. These are also considered in Section 6.3.

The MSA’s National Standard 1 Guidelines establish specific stock status determination
criteria for measuring the condition of a managed fishery resource. In the description of the
managed resources VEC presented here, the conditions of the stocks, past, present or future,
are described in comparison to the stock status determination criteria.

Specification of status determination criteria (MSA National Standard 1):

Each FMP must specify, to the extent possible, objective and measurable status
determination criteria for each stock or stock complex covered by that FMP and provide an
analysis of how the status determination criteria were chosen and how they relate to
reproductive potential. Status determination criteria must be expressed in a way that
enables the Council and the Secretary to monitor the stock or stock complex and determine
annually whether overfishing is occurring and whether the stock or stock complex is
overfished. In all cases, status determination criteria must specify both of the following:

1) a maximum fishing mortality threshold or reasonable proxy thereof, and
2) a minimum stock size threshold or reasonable proxy thereof.

Two categories of mortality (natural mortality: M, and fishing mortality: F) contribute to
total mortality (Z), the overall rate at which fish are removed from a given population (M + F
= 7). Influences on natural mortality include disease, predation [all four species in this plan
serve as important prey species for a wide variety of fish, marine mammals, and seabirds -
see the annual specifications EA (http://www.nero.noaa.gov/nero/regs/com.html) and/or each
species' EFH source document (http://www.nefsc.noaa.gov/nefsc/habitat/eth/) for details],
senescence and any other non-human components of the ecosystem. Many of the ecological
relationships for the managed resources have been identified, however, because of the
complexity of these relationships, M is generally not directly estimated on an annual basis,
and in most stock assessments the analyses focus on fishing mortality and its relationship
with stock size. This approach is consistent with providing information necessary to
determine the status of a stock with regard to MSA criteria (1) and (2) above. When stock
assessment information indicates that fishing mortality has exceeded threshold levels,
overfishing is said to be occurring. When stock assessment information indicates that stock
size has fallen below the established threshold, then the stock is considered to be overfished.
In either case, the MSA requires that management measures be put in place to mitigate these
conditions. Several of the management actions proposed in this amendment were developed
as a means of improving the conditions of some of the managed stocks by mitigating the
impacts of past and/or present fishing activities on these stocks.
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6.1.1 Atlantic mackerel stock
Status of the Stock

Fishing mortality threshold: Fysy = 0.16 when the spawning stock biomass (SSB) is greater
than 644,000 mt. Fysy decreases linearly from 0.16 to zero at 161,000 mt SSB (%4 Busy).

Fishing mortality target: Frarger = 0.12 at 644,000 mt SSB, and Frarger decreases linearly
from 0.12 to zero at 322,000 mt (%2 Bumsy).

Stock size threshold: 161,000 mt (¥4 of Bysy).

Stock size target: 644,000 mt of SSB.

The status of the Atlantic mackerel stock was most recently assessed at SARC 42. Biological
reference points (BRP) for Atlantic mackerel adopted in Amendment 8 to the Atlantic
Mackerel, Squid and Butterfish FMP (implemented in 1998) are Fmsy = 0.45 and SSBmsy =
890,000 mt. These reference points were re-estimated in SARC 42 to be Fpy=0.16 and
SSBsy = 644,000 mt. Fishing mortality on Atlantic mackerel in 2004 was estimated to be F
= 0.05 and spawning stock biomass was 2.3 million mt. Relative to the updated biological
reference points, SARC 42 concluded that the northwest Atlantic mackerel stock is not
overfished and overfishing is not occurring.

SARC 42 also noted that fishing mortality on mackerel has remained low for the last decade,
but increased slightly from 0.01 in 2000 to 0.05 in 2004 concomitant with a recent increase
in fishing activities. The confidence interval (+ 2 SD) for F in 2004 ranged from 0.035 to
0.063. Retrospective analysis shows that F may be underestimated in recent years.

Mackerel spawning stock biomass increased from 663,000 mt in 1976 to 2.3 million mt in
2004. The confidence interval on the 2004 SSB estimate (+ 2 SD) ranged from 1.49 to 3.14
million mt; based on retrospective analysis, SSB has sometimes been overestimated in recent
years.

Recruitment was variable during 1962-2004, with three very large year-classes observed in
1967, 1982, and 1999. Recruitment during 2000-2004 averaged 2.3 billion fish, and ranged
from 0.8-5.0 billion age-1 fish. Recruitment from the 2002 (1.8 billion fish) and 2003 (2.8
billion fish) cohorts appears promising.

Deterministic projections for 2006-2008 were conducted by assuming an estimated catch of
95,000 mt (209 million lbs) in 2005, a target fishing mortality of 0.12 (assuming Fiarge=0.75
X Fmsy) 1n 2006-2008, and annual recruitment values based on the fitted S/R curve. If 95,000
mt (209 million Ibs) were landed in 2005, SSB in 2006 would increase to 2,640,210 mt (5.8
billion 1bs). If the Fiareet F=0.12 is attained in 2006-2008, SSB will decline to 2,304,020 mt
(5.1 billion Ibs) in 2007 and to 2,043,440 mt (4.5 billion lbs) in 2008. Landings during 2006-
2008 would be 273,290 mt (603 million Ibs), 238,790 mt (527 million Ibs), and 211,990 mt
(467 million lbs), respectively if fishing mortality was maintained at Fiyrger. These landings
are the result of an unusually large year-class (1999) present in 2005, and will not be
sustainable in the long term. It is expected that these projected landings will decline to MSY
(89,000 mt (196 million Ibs)) in the future when more average recruitment conditions exist in
the stock.
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The projections for SSB (1000s mt), landings (1000s mt), and recruits (millions of
individuals) during 2006-2008 for the northwest Atlantic stock of mackerel given
in SARC 42 are as follows (Table 4):

Table 4. Mackerel SSB and recruit projections 2005-2008.

Year SSB F Landings | Recruits
2005 2450 0.04 95 942
2006 2640 0.12 273 951
2007 2304 0.12 238 963
2008 2043 0.12 211 941

Fishery Activities that Directly Affect Stock Status

Commercial Atlantic Mackerel Fishery.

The modern northwest Atlantic mackerel trawl fishery was established by the European
DWEF in the early 1960's. While the first DWF landings reported in 1961 were not large
(11,000 mt), they increased substantially to over 114,000 mt by 1969. Total international
commercial landings (NAFO Subareas 2-6; Figure 5) peaked at 437,000 mt in 1973 and then
declined sharply to 77,000 by 1977 (Overholtz 1989).

The decline in DWF landings was due in large part to the implementation of the MSA in
1976, which expanded the EEZ and established U.S. control of the portion of the Atlantic
mackerel fishery occurring in NAFO Subareas 5 and 6 (Figure 5). Within U.S. waters, the
foreign Atlantic mackerel fishery was restricted by NOAA to certain areas or "windows".
DWEF landings in U.S. waters declined from an unregulated level of 385,000 mt in 1972 to
less than 400 mt from 1978-1980. Following implementation of the Atlantic mackerel FMP
in 1978, foreign Atlantic mackerel catches were permitted to increase gradually to 15,000 mt
in 1984 reaching a peak of about 43,000 mt in 1988.

U.S. commercial landings of Atlantic mackerel from 1982 to 2006 and annual quotas (1994-
2006) are summarized in Table 5 and Figure 8. U.S. commercial landings of Atlantic
mackerel increased gradually from less than 3,000 mt in the early 1980’s to around 10,000
mt in 1990. In the 1990s, U.S. management policy eliminated the directed foreign Atlantic
mackerel fishery in the EEZ. Atlantic mackerel landings by U.S. vessels in the 1990s ranged
from 4,700 mt in 1993 to 15,500 mt in 1996 and 1997. U.S. landings were approximately
12,500 mt in 1999 and declined to 5,600 mt in 2000. After 2000, Atlantic mackerel landings
increased markedly from 12,300 mt in 2001 to 59,000 mt in 2006.

Based on data from the NE Dealer weighout database, the vast majority of commercial
Atlantic mackerel landings are taken by trawl gear (Table 5). Among trawl types,
unspecified midwater otter trawls and paired midwater otter trawls have become increasingly
important in recent years. From 2002-2006, paired midwater trawls comprised 38% of
commercial Atlantic mackerel landings, while unspecified midwater trawls also accounted
for 40% of the landings, and bottom otter trawls comprised only 14% of the landings. By
comparison, from 1996-2000, paired midwater trawls landings comprised only 2% of the
total commercial Atlantic mackerel landings, while unspecified midwater trawls accounted
for 22% of the landings, and bottom otter trawls accounted for 71% of the landings.
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Table 5. U.S. commercial Atlantic mackerel landings (mt) from 1982 - 2006, by major gear
type and recent quota specifications.

TRAWL: TRAWL:
TRAWL: Percent
OTTER, OTTER, ALL
YEAR OTTER, TOTAL IOY of IOY
BOTTOM, MIDWATER, OTHERS
MIDWATER Landed
FISH PAIRED
1982 1,908 _ 19 744 2,671
1983 890 . 410 1,342 2,642
1984 1,235 118 396 1,045 2,795
1985 1,481 . 249 905 2,635
1986 3,436 2 514 3,951
1987 3,690 0 649 4,339
1988 5,770 0 562 6,332
1989 7,655 0 589 8,245
1990 8,847 0 1,031 9,878
1991 15,514 564 223 285 16,585
1992 11,302 . 1 458 11,761
1993 3,762 479 . 412 4,653
1994 8,366 1 : 551 8,917 120,000 7%
1995 7,920 50 : 499 8,468 100,000 8%
1996 13,345 1,295 : 1,088 15,728 105,500 15%
1997 13,927 628 : 847 15,403 90,000 17%
1998 12,095 571 1,363 495 14,525 80,000 18%
1999 11,181 99 : 752 12,031 75,000 16%
2000 4,551 736 : 362 5649 75,000 8%
2001 584 11,396 : 360 12,340 85,000 15%
2002 4,008 11,669 10,477 376 26,530 85,000 31%
2003 5,291 17,212 11,572 222 34298 175,000 20%
2004 5,884 23,170 20,499 5,440 54,993 170,000 32%
2005 5,437 8,410 18,894 9,468 42,209 115,000 37%
2006 10,349 24,413 19,360 2519 56,640 115,000 49%

Source: Unpublished NMFS dealer weighout data.
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Figure 8. Annual U.S. commercial Atlantic mackerel landings (mt).
Source: Unpublished NMFS dealer weighout data.

Temporal and Geographic Patterns of Commercial Atlantic Mackerel Harvest

The bulk of commercial Atlantic mackerel landings occur in the early part of the year (Jan —

Apr; Figure 9). During these months the stock tends to be in shallower water and is more
accessible to commercial harvest.

Geographically, Atlantic mackerel harvest is widely distributed between Maine and North

Carolina. Concentrations of catch occur on the continental shelf southeast of Long Island,
NY and east of the Delmarva Peninsula (Figure 10).
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Average Monthly U.S. Commercial Atlantic Mackerel Landings
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Figure 9. Average monthly U.S. commercial Atlantic mackerel landings (mt) from 1997-2001 and 2002-2006
Source: Unpublished NMFS dealer weighout data.
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Figure 10. Geographic distribution of Atlantic mackerel harvest according to VTR data (1997 — 2006)
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Commercial Discarding. Commercial fisheries that use gear types for which Atlantic
mackerel are particularly vulnerable (e.g., mid-water and bottom otter trawls) are the most
likely to contribute to the bycatch mortality of Atlantic mackerel. From 2001-2006, NMFS
NEFOP data shows that 2% of mackerel caught were discarded (by weight). NEFOP data
shows that 77% of the observed Atlantic mackerel discards occurred when bottom otter
trawls were used and 23% of observed Atlantic mackerel discards occurred when mid-water
otter trawls were used. However, during this period, only 3% of NEFOP observations of
discarded mackerel were from tows using unspecified mid-water trawl gear and there were
no observations of discards from paired mid-water trawls. Given the recent prevalence of
mid-water trawl gear in directed Atlantic mackerel landings, it is likely that the observer data
is an unreliable source of information for characterizing Atlantic mackerel discards in the
directed Atlantic mackerel commercial fishery.

Self-reported discarding from the VTR data show that from 2001-2006, 75% of Atlantic
mackerel discards came from paired mid-water trawls, 12% came from bottom otter trawls,
and 11% came from mid-water otter trawls.

SARC 42 concluded that discards of Atlantic mackerel are not likely to be significant. This
conclusion is supported by the limited amount of NEFSC at sea observation data relative to
the discard of Atlantic mackerel on otter trawl trips collected from 2001-2006. Based on this
information and discussion in the most recent stock assessment, discarding of Atlantic
mackerel is not believed to be a significant source of mortality for this species.

Recreational Atlantic Mackerel Fishery.

The magnitude of recreational landings has been minimal in comparison with commercial
fishery landings, and is therefore unlikely to significantly affect stock status. Recreational
landings of Atlantic mackerel have been estimated through the NMFS Marine Recreational
Fishery Statistics Survey since 1981. Annual recreational landings have ranged from 286 mt
in 1992 to 4,223 mt in 1986, and have exceeded 1,000 mt in most years since 1994. Annual
recreational Atlantic mackerel landings by state indicate that, in most years, the majority of
recreational Atlantic mackerel landings occur from Virginia to Maine, with highest catches
occurring between New Jersey and Massachusetts.

6.1.2 Illex stock
Status of the Stock

Fishing mortality threshold: Fysy = 1.22.

Fishing mortality target: Frarcer = 75% of Fumsy

Stock size threshold: % of Bysy =19,650 mt

Stock size target: 39,300 mt.

The Illex illecebrosus population is assumed to constitute a unit stock throughout its range of
exploitation from Cape Hatteras to Newfoundland (Dawe and Hendrickson 1998;
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Hendrickson and Holmes 2004). Spawning occurs throughout the year (Dawe and Beck
1997; Hendrickson 2004) and stock structure is complicated by the overlap of seasonal
cohorts. This highly migratory, oceanic species tends to school by size and sex and, based on
age validation studies (Dawe et al. 1985: Hurley et al. 1985), is a sub-annual species. A
statolith-based aging study of squid caught in a research survey conducted in U.S. waters
indicated that the oldest individual was about seven months (215 days) of age (Hendrickson
2004). Spawning occurs on various places on the US shelf, including on the fishing grounds
during the fishing season.

NEFOP data for 2001-2006 indicate that discarding of lllex occurs primarily in the Illex and
offshore Loligo fisheries and is higher in the latter. During this time period, annual discards
of lllex averaged 5% of the annual Illex catches by weight. Annual discards were highest in
2004 (1,565 mt), when USA lllex landings were highest.

The most recent stock assessment occurred in 2005 at SAW 42. It was not possible to
evaluate current stock status because there are no reliable current estimates of stock biomass
or fishing mortality rate. In addition, no projections were made in SAW 42. In addition, at
SAW 37 (previous assessment) it was not possible to evaluate current stock status because
there were no reliable estimates of absolute stock biomass or fishing mortality to compare
with existing reference points. However, based on a number of qualitative analyses,
overfishing was not likely to have occurred during 1999-2002. Relative exploitation indices
for the domestic U.S. fishery have declined since reaching a peak in 1999 and were below the
1982-2002 mean during 2000-2002.

As noted above, current absolute stock size is unknown and no stock projections were done
in SAW 42. Although new models show promise, the results could not be accepted because
required seasonal maturity and age data are lacking. Cooperative research projects with the
Illex fishing industry such as the collection of tow-based fisheries and biological data and
electronic logbook reporting (Hendrickson et al. 2003) should continue because these high
resolution data are needed to improve the assessment models. Based on promising new
models, the collection of in-season maturity and age data are essential for improvement of
the assessment.

Fishery Activities that Directly Affect Stock Status

Commercial Illex Fishery

Foreign fishing fleets became interested in the exploitation of Northwest Atlantic squid
stocks when the USSR first reported large bycatch of squid from that region in the mid-
1960s. By 1972, foreign fishing fleets reported landing 17,200 thousand mt of lllex from
Cape Hatteras to the Gulf of Maine. During the period 1973-1982, foreign landings of Illex
in U.S. waters averaged about 18,000 mt, while U.S. fisheries averaged slightly more than
1,100 mt per year. Foreign landings from 1983-1986 were part of the U.S. joint venture
fishery which ended in 1987 (NEFSC 2003). The domestic fishery for Illex increased
steadily during the 1980's as foreign fishing was eliminated in the U.S. EEZ.

Because their geographical range extends well beyond the US EEZ, Illex are subject to
exploitation in waters outside of US jurisdiction. During the mid-1970's, a large directed
fishery for Illex developed in NAFO subareas 2-4 (see Figure 5 above). Reported landings of
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Illex increased dramatically from 17,700 mt in 1975 to 162,000 mt in 1979. lllex landings in
NAFO subareas 2-4 subsequently plummeted to slightly less than 13,000 mt by 1982.
Hence, within the total stock of lllex (NAFO Subareas 2-6) landings peaked in 1979 at
180,000 mt but have since declined sharply, ranging from 2,800 to 22,200 mt during the
period 1983-1991 (NEFSC 2003).

U.S. commercial landings of Illex between 1982 and 2006 have fluctuated from 1,428 mt in
1983 to 26,097 mt in 2004 (Table 6; Figure 11). Over that time period there was a relatively
steady increase in landings which peaked in the mid-1990s and more or less steadily
declined. Two exceptional years since the mid-1990s peak were 1998 (23,568 mt) and 2004
(26,097 mt; Table 6), resulting in closures of the directed fishery because the domestic quota
was exceeded by 24.0 % and 8.7 %, respectively. The vast majority of U.S. commercial Illex
landings are taken by bottom otter trawls (Table 6).

THIS SECTION INTENTIONALLY LEFT BLANK
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Table 6. U.S. commercial lllex landings (mt) from 1982 — 2006, by major gear type, and recent quotas.

Percent
YEAR TRAWL_OTTER_BOTTOM_FISH Al Total Quota of
Others Quota
Landed
1982 3,530 3 3,533
1983 1,413 16 1,428
1984 3,287 3 3,29
1985 2,447 0 2447
1986 4,408 1 4,409
1987 6,468 494 6,962
1988 1,953 4 1,957
1989 6,801 0 6,801
1990 11,315 0 11,316
1991 11,906 2 11,908
1992 17,822 5 17,827
1993 18,012 0 18,012
1994 17,693 657 18,350 30,000 61%
1995 13,970 6 13,976 30,000 47%
1996 15,690 1,279 16,969 21,000 81%
1997 13,004 352 13,356 19,000 70%
1998 23,219 349 23,568 19,000  124%
1999 7,309 80 7,389 19,000 39%
2000 8,967 44 9,011 24,000 38%
2001 4,009 0 4,009 24,000 17%
2002 2,709 41 2,750 24,000 11%
2003 6,111 280 6,391 24,000 27%
2004 24,428 1,669 26,097 24,000 109%
2005 7,975 4,057 12,032 24,000 50%
2006 13,447 497 13,944 24,000 58%

Source: Unpublished NMFS dealer weighout data
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Figure 11. Annual U.S. commercial lllex landings (mt).
Source: Unpublished NMFS dealer weighout data.

Temporal and Geographic Patterns of Commercial lllex Harvest

The bulk of commercial Illex landings occur in May - Oct (Figure 12). The temporal
patterns of the Illex fisheries in both U.S. and Canadian waters are determined primarily by
the timing of the species’ feeding migration onto and spawning migration off of the
continental shelf, although worldwide squid market conditions also influence the timing of
the fishing season in the U.S. EEZ (NEFSC 2003). According to NEFSC (2003), the largest
contribution to total Illex landings tends to occur along the continental shelf break in depths
between 128 and 366 m (70 — 200 fathoms; Figure 13, Figure 21).
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Average Monthly U.S. Commercial lllex Landings,
1997-2001 and 2002-2006
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Figure 12. Average monthly U.S. Commercial Illex landings (mt) 1997-2001 and 2002-2006.
Source: Unpublished NMFS dealer weighout data.
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Commercial Discarding

Estimates of commercial discarding between 1995 and 2002 were included in the 2003 stock
assessment for lllex (NEFSC 2003). In the report for that assessment, it was suggested that
other fisheries likely to incur Illex bycatch would be those that utilize bottom trawls rigged
with mesh sizes similar to that used by the directed fishery. Additionally, Illex bycatch is
most likely to occur in fisheries that are active during May-November when lllex is present
on the U.S. continental shelf. The offshore Loligo fishery meets both of these criteria and
catch data from observed trips 2001-2006 from the NEFOP database indicate that 51% of the
Illex bycatch occurred in the offshore Loligo fishery and 35% of the Illex bycatch occurred in
the offshore Illex fishery. The levels of observer coverage necessary to characterize spatial
and temporal patterns of Illex discarding at an acceptable level of precision, however, were
insufficient. Nevertheless, from 2001-2006 annual discards of lllex averaged 5% of the
annual lllex total catches by weight.

Recreational Fishing

Although Illex are a ubiquitous bait item used in recreational fishing activities, these bait
squid are a product of the commercial fishery and are, therefore, already accounted for.
There is no directed recreational fishery for Illex of any significance.

6.1.3 Loligo stock

Fishing mortality threshold: Fy,.x proxy

Fishing mortality target: Frarger = 75% of Fiax whenever estimated Loligo biomass is equal
to or greater than the biomass (stock size) target. When estimated Loligo biomass is less than
Bunsy, then Fireer decreases linearly such that, at the biomass threshold, the Fiaret 1S zero.

Stock size threshold: Y2 of Bysy = 40,000 mt

Stock size target: Bysy = 80,000 mt

The latest stock assessment for Loligo was conducted at SAW 34 (NEFSC 2002). The
assessment indicated that stock biomass fluctuated around an average of around 20,000 mt
from 1987 to 2000, with biomass in 2000 approximately 24,000 mt (95% confidence interval
of 17,000 to 34,000 mt). The (quarterly) fishing mortality rate had fluctuated widely about a
mean value of 0.2 over the same period. Relative to a new proposed fishing mortality rate
threshold, and current estimates of fishing mortality, overfishing was not occurring. Biomass
increased since 1994 but recruitment was below average. NEFSC (2002) suggested that the
existing biomass reference points are inadequate, although no alternative reference points
have been proposed.

In conclusion, the current status of the Loligo stock is unknown with regard to the stock size
threshold. Overfishing was determined not to have been occurring at the time of the
assessment, however given the short life span of the species (< 1 year), one cannot assume
that current conditions are consistent with those reported in that assessment.
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Fishery Activities that Directly Affect Stock Status

Commercial Loligo Fishery

Reported foreign landings of Loligo increased from 2,000 mt in 1964 to a peak of 36,500 mt
in 1973. Foreign Loligo landings averaged 29,000 mt for the period 1972-1975. Foreign
fishing for Loligo began to be regulated with the advent of extended fishery jurisdiction in
the US in 1977. The result of these restrictions was an immediate reduction in the foreign
catch of Loligo from 21,000 mt in 1976 to 9,355 mt in 1978; however foreign Loligo catches
had again risen above 20,000 mt by 1982 (NMFS 2002).

In the 1980s, U.S. management of squid resources focused on the development of domestic
fisheries. U.S. domestic harvest of Loligo peaked in 1989 (23,650 mt) and averaged 17,186
mt during 1987-2006 (Table 7; Figure 14). During 2000, the first year the annual quota
(15,000 mt) was divided into trimester periods, the annual quota was exceeded by 16.5%.
During 2001-2006, quarterly quotas were in effect. Trimester quotas were implemented for
2007 (MAFMC 2007).

THIS SECTION INTENTIONALLY LEFT BLANK
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Table 7. Commercial Loligo landings (mt) from 1982 - 2006, by major gear type, and recent quotas.

TRAWL.: Percent
OTTER, Pound Floating of
YEAR Other Unknown  Total Quota
BOTTOM, Nets Traps Quota
FISH Landed
1982 2,445 75 1 4 0 2,524
1983 8,266 2 23 441 0 8,731
1984 6,648 438 67 5 0 7,158
1985 6,217 281 359 7 0 6,864
1986 10,867 522 77 46 0 11,512
1987 9,699 552 96 7 0 10,354
1988 16,811 1,007 649 95 0 18,562
1989 22,416 725 450 59 0 23,650
1990 14,354 280 306 13 0 14,954
1991 18,849 161 317 81 0 19,409
1992 17,914 119 44 100 0 18177
1993 21,885 204 84 99 0 22,272
1994 22,404 100 37 5 18 22,563 44,000 51%
1995 17,622 165 13 23 524 18,348 36,000 51%
1996 11,720 135 74 484 0 12,414 25,000 50%
1997 15,649 196 231 30 6 16,113 21,000 77%
1998 18,962 74 34 53 0 19,123 21,000 91%
1999 18,938 108 45 16 3 19,109 21,000 91%
2000 17,198 166 61 42 12 17,480 °15000  117%
2001 14,021 65 89 62 0 14,238 17,000 84%
2002 16,508 107 31 57 3 16,707 17,000 98%
2003 11,839 29 58 10 0 11,935 17,000 70%
2004 12,761 87 0 1,708 892 15447 17,000 91%
2005 11,646 44 1 3,880 1,413 16,983 17,000  100%
2006 12,549 37 39 1,797 1,458 15,879 17,000 93%

a

Source: Unpublished NMFS dealer weighout data
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Figure 14. Annual U.S. commercial Loligo landings (mt).
Source: Unpublished NMFS dealer weighout data.

Temporal and Geographic Patterns of Commercial Loligo Harvest

Patterns of commercial harvest of Loligo are linked to patterns of availability to the
commercial fishery. Loligo have complicated seasonal and annual distribution patterns
(Brodziak and Macy 2001, Hatfield and Cadrin 2002). Depending on season and water
temperatures, this species is distributed from relatively shallow near shore areas, across the
continental shelf and on the upper continental slope with the largest individuals in relatively
deep water (Cadrin and Hatfield 1999). Commercial Loligo landings generally peak in the
spring and fall (Table 9; Figure 15). Landings of Loligo early in the year occur near the
continental shelf break (102 — 183 m [56-100 fathoms]; Hendrickson 2005), while summer
and fall landings are harvested predominately nearshore (Figures 16-21).

Since 2000, allocation of the annual quota has been divided up into smaller periods
(trimesters in 2000, quarters in 2001 and thereafter until trimesters again in 2007) such that
whenever 80% of the sub-annual quota has been landed, the fishery is “closed”, and a daily
possession limit of 2,500 pounds is in effect for the remainder of that period (see Table 8 for
closure periods). During the first year of the sub-annual quota monitoring, 2000, annual
Loligo landings exceeded the annual quota by 17% (Table 7). Tables 9, 9a, and 9b show a
worsening derby situation in the first period of the Loligo fishery (i.e. a shift in landings to
earlier in the first period). This is partly related to vessels that had not previously targeted
Loligo beginning to do so (personal communication with L. Hendrickson on analysis of hull
numbers participating in the Loligo fishery). Note: VTR data is generally less complete than
the dealer weighout data but should reflect the same basic trends.
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Table 8. Loligo Closure Dates 2000 — 2007.

2000
Mar 25 — Apr 30; Jul 1- Aug 31; Sep 7 — Oct 6; Oct 26 - Dec 31

2001
May 29 — Jun 30

2002
May 28 — Jun 30; Aug 16 — Sep 30; Nov 2 - Dec 11; Dec 24 — Dec 31

2003
Mar 25 - Mar 31

2004
Mar 5 - Mar 31

2005
Feb 20 - Mar 31; Apr 25 - Jun 30; Dec 18 - Dec 31

2006
Feb 13 - Mar 31; Apr 21 - Apr 27; May 23 - Jun 30; Sep 2 - Sep 30

2007
Apr 13 - Apr 30

2008
July 17 - Aug 31
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Table 9. U.S. commercial landings (mt) of Loligo by month from 1997 - 2006.

Annual
YEAR Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals
1997 719 1526 1,075 1,391 1,135 314 690 775 1,265 3,312 1,950 1,959 16,113
1998 1,710 4,390 4,575 1,557 365 203 452 284 391 1,536 1,744 1,916 19,123
1999 1,582 1,394 1,727 1,950 630 549 1,362 1,738 1,887 2,470 2,190 1,628 19,109
2000 1,635 2,624 2,315 339 1,294 1,723 1,620 1,323 931 3,047 390 238 17,480
2001 856 1,035 2,026 1,461 604 461 825 622 512 1,768 2,213 1,856 14,238
2002 1,560 1,677 1,600 1,521 1,643 455 1,764 1,844 358 2,723 566 997 16,707
2003 1,188 2,031 1,843 420 281 88 50 114 1,214 932 2,112 1,662 11,935
2004 2,478 3,642 1,148 1,262 814 484 222 218 125 581 1,464 3,010 15,447
2005 3,274 4,394 615 2,724 676 285 241 64 301 1,050 2,069 1,290 16,983
2006 3,476 1,727 350 1,690 1,357 427 806 1,411 274 1,525 1,621 1,215 15,879
Monthly
Averages | 1,848 2,444 1,727 1,431 880 499 803 839 726 1894 1632 1,577

Source: Unpublished NMFS dealer weighout data.

Average Monthly Loligo Landings 1997-2001and 2002-2006

Average Landings (mt) .
—
o)}
e}
(@]

@ 1997-2001
m 2002-2006

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 15. Average monthly U.S. Commercial Loligo landings (mt) 1997-2001 and 2002-2006.
Source: Unpublished NMFS dealer weighout data
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Table 9a. 1997-2006 Trips that Landed at Least 2500 pounds Loligo. VTR

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec| Total
1997 84 170 141 177 168 64 171 134 165 388 232 244 2,138
1998 | 223 308 346 174 37 27 90 68 74 257 184 184 1,972
1999 | 169 177 196 219 79 86 269 276 217 236 151 151 2,226
2000 | 192 195 173 62 206 296 614 440 214 264 115 63 2834
20011 129 152 195 187 101 85 177 143 98 195 191 184 1,837
2002 | 146 221 244 204 233 160 341 432 184 300 100 109 2,674
2003 | 146 232 220 77 41 6 7 9 35 166 192 227 1,358
2004 | 204 310 169 165 208 104 42 31 20 85 110 183 1,631
2005 | 218 275 238 282 54 106 45 13 70 121 122 102 1,646
2006 | 280 161 161 220 300 133 184 327 111 188 178 124| 9367
Table 9b. 1997-2006 Days Fished on Trips that Landed at Least 2500 pounds Loligo. VTR
Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov  Dec Total
1997 | 372 747 630 659 349 188 442 476 611 1,307 857 853 7.492
1998 | 860 1,223 1,479 754 71 64 300 242 283 1,054 1,030 965 8,324
1999 | 857 886 990 1,031 189 303 827 922 807 960 709 598 9.078
2000| 640 899 760 118 377 785 346 260 372 928 107 118 5,712
2001 599 561 722 627 172 56 507 354 379 811 866 829 6,483
2002 | 722 876 907 742 605 205 696 679 221 1,083 301 475 7.513
2003 663 889 911 349 104 37 27 31 141 662 889 779 5,481
2004 | 834 1,114 513 686 438 155 100 93 67 362 540 845 5748
2005 | 998 974 548 957 33 74 102 41 238 528 712 515 5,720
2006 | 1,186 626 442 726 228 56 310 693 164 840 898 589 6,759
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Figure 16. Geographic distribution of Loligo harvest according to VTR data (1997 — 2006).
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Figure 17. Distribution of Loligo effort Jan-Mar 1997-2004
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Figure 18. Distribution of Loligo effort Apr-Jun 1997-2004
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Figure 19. Distribution of Loligo effort Jul-Sep 1997-2004
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Figure 20. Distribution of Loligo effort Jul-Sep 1997-2004
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Commercial Discarding

Cadrin and Hatfield (1999) estimated commercial discards of Loligo that occurred during
the period 1989-1998. Their estimated discard to landings ratios (weight of Loligo
discards to total weight of all species landed) ranged 1%-14% and averaged 6%. In the
latest assessment (NEFSC 2002), the ratio of discards of Loligo to Loligo landings was
estimated to be about 3% during 1997-2000. It was noted, however, that because Loligo
are taken in tows targeting many species, including target species not considered in the
assessment, the lower 3% discard rate compared to Cadrin and Hatfield’s (1999) 6%
estimate for the entire bottom trawl fishery is probably a reasonable analytical outcome.
Nevertheless, it was also pointed out that in most cases, the number of trips and tows
used to generate discard estimates was small and possibly non-representative. As such,
the estimated discard rates in the assessment, and in Cadrin and Hatfield (1999), are
likely to be imprecise and possibly biased.

Importantly, a minimum mesh size for Loligo was established in 1996 under Amendment
5, however, a provision was included that exempted otter trawl vessels participating in
the directed fishery for Illex during the months of June, July, August, and September,
from the Loligo minimum mesh requirements. The exemption provision for the Illex
fishery was included because the bulk of Illex landings are taken offshore, and at a time
when the Loligo fishery is generally active nearshore (Figure 21).

A sub-annual quota system established for Loligo in 2000 has resulted in closure of the
directed Loligo fishery during a portion of each year since then. In 2000 and 2002, large
amounts of Loligo discards were reported in vessel trip reports by vessels engaged in Illex
fishing. Maps of NEFSC survey catches identify offshore overlap of the Loligo and Illex
stocks in Sep-Nov (Figure 22). In addition, depth distributions of Illex and Loligo
catches in the directed fisheries indicate overlap of the two species during September and
October (Figure 21). Given the large catches that typically occur in the prosecution of
the Illex fishery, the potential for substantial discarding of Loligo during Loligo closure
periods exists. An analysis of regulatory discarding during 2000-2003 (Appendix 2 of
Amendment 9) indicated that discarding of Loligo occurred during directed fishery
closures during all three years. Discard to kept ratios of Loligo were higher during
directed fishery closure periods than when the fishery was open. The NEFOP data
indicated that regulatory discarding of Loligo occurred primarily in the lllex fishery, but
also in the silver hake, summer flounder and Atlantic mackerel fisheries (Table 10).
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Monthly Cumulative Percentage of Loligo Landings by Depth (1997-2006)
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Figure 21. Distribution of Loligo (top) and Illex (bottom) landings by depth, month from 1997-2006 VTR
data
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Figure 22. Co-occurrence of Loligo and Illex in NEFSC research bottom surveys during fall,
1992-2003.
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Table 10. Percentage of bottom trawl trips with Loligo pealeii bycatch, by amount and target species, based on trips recorded in the NMFS Observer Program
Database during 1998-2004.

N trips by target species

L. pealeii Silver Summer Atlantic
bycatch, Ibs Illex % Hake % Flounder % Mackerel %
2,500 27 69.2 86 96.6 350 99.2 18 94.7
5,000 5 12.8 3 34 3 0.8 1 53
7,500 2 5.1 0 0.0 0 0.0 0 0.0
10,000 2 5.1 0 0.0 0 0.0 0 0.0
12,500 0 0.0 0 0.0 0 0.0 0 0.0
15,000 0 0.0 0 0.0 0 0.0 0 0.0
17,500 1 2.6 0 0.0 0 0.0 0 0.0
20,000 0 0.0 0 0.0 0 0.0 0 0.0
22,500 0 0.0 0 0.0 0 0.0 0 0.0
25,000 1 2.6 0 0.0 0 0.0 0 0.0
27,500 1 2.6 0 0.0 0 0.0 0 0.0
Total 39 89 353 19
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6.1.4 Butterfish stock

Fishing mortality target: Fpg, = 0.38

Fishing mortality target: 75% Fpny = 0.28

Stock size threshold: Y5 of Bysy = 11,399 mt

Stock size target: By = 22,798 mt

In 2004 the 38th Northeast Regional Stock Assessment Workshop (38th SAW) Stock Assessment
Review Committee (SARC) (available at: http://www.nefsc.noaa.gov/nefsc/publications/crd/crd0403/)
provided estimates of butterfish fishing mortality and stock biomass estimates through 2002, and
determined that butterfish was overfished in 2002 (NEFSC 2004; see Appendix 1). The estimated
fishing mortality during 2002 (0.34) was near but below the F,, target (F=0.38), indicating that
overfishing was not occurring. The average F from 2000 to 2002 was 0.39 and the F estimated for
2002 was 0.34 (80% confidence interval of 0.25 to 1.02). Average biomass ranged from 7,800 to
77,200 mt from 1969 to 2002, with 2002 biomass estimated as 7,800 mt (80% confidence interval of
2,600 to 10,900). Although assessment stock size estimates are highly imprecise, the overfished
determination was based on the fact that the 2002 biomass estimate for butterfish (7,800 mt) fell below
the threshold level defining the stock as overfished (1/2 Bmsy=11,400 mt).

Butterfish discards are estimated to equal twice the annual landings (NEFSC 2004). Analyses have
shown that the primary source of butterfish discards is the Loligo fishery because it uses small-mesh,
diamond-mesh codends (as small as 1 ’® inches minimum mesh size) and because butterfish and
Loligo co-occur year round. The SAW 38 assessment included the recommendation that measures be
taken to reduce discarding of butterfish.

The truncated age distribution of the butterfish stock is also problematic. Historically, the stock was
characterized by a broader age distribution and the maximum age was six years. The lifespan is now
three years (NEFSC 2004). The truncated age structure results in reduced egg production and the
reduced lifespan artificially reduces the mean generation time required to rebuild the stock. Because
of the overfished determination, current federal law obligates the Council to develop and implement a
stock rebuilding plan.

Data from the autumn 2003-2005 NEFSC research bottom trawl survey indicated that butterfish
biomass continued to be low during that time period (Figure 23). There is no peer reviewed
information available on butterfish abundance in 2008. The NEFSC 2007 spring survey indices for
butterfish were the second highest by number and the third highest by weight in the 40 year history of
the survey time series (but should be interpreted with caution due to the influence of a single very
large tow). However the fall 2007 survey indices were the lowest on record. Spring 2008 indices
were down from spring 2007 but still historically high. It should be noted that while abundance
indices are certainly one component of assessments, such indices alone do not provide a point estimate
of stock size or status determination, and the assessment process is much more complex than just
abundance indices. It should also be noted that, historically, the spring and fall survey indices have
not tracked each other. Regardless, the 2004 SAW/SARC report is the authoritative reference for
stock status and current federal law obligates the Council to develop and implement a stock rebuilding
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plan until a peer reviewed butterfish stock assessment determines the stock is rebuilt to the By level
(the next butterfish assessment is scheduled for 2010). Also, even if butterfish abundance levels
increased after higher recruitment events, the expected level of discard mortality would also increase
under the no action alternative. Therefore, while temporary stock recovery could theoretically occur,
the stock could quickly return to an overfished status in the absence of measures to control fishing
mortality, especially mortality due to discarding.

Figure 23. Autumn NEFSC survey index for butterfish, 1968-2007.
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Figure 24. Spring NEFSC survey index for butterfish, 1968-2008.
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Fishery Activities that Directly Affect Stock Status

Commercial Butterfish Fishery

Beginning in 1963, vessels from Japan, Poland and the USSR began to exploit butterfish along the
edge of the continental shelf during the late-autumn through early spring. Reported foreign catches of
butterfish increased from 750 mt in 1965 to 15,000 mt in 1969, and then to about 18,000 mt in 1973.
With the advent of extended jurisdiction in US waters, reported foreign landings declined sharply from
10,353 mt in 1976 to 1,326 mt in 1978. Foreign landings were slowly phased out by 1987. Since
1988, foreign butterfish landings have averaged about 1 mt.

During 1982-2006, a peak in U.S. commercial butterfish landings (11,300 mt) occurred in 1984.
Relatively high landings levels in the 1980s were attributed to heavy demand for butterfish in the
Japanese market (NEFSC 2004). Demand from that market has since waned and landings averaged
only 2,790 mt during 1990-1999. Since 2001, there has been minimal directed fishing so landings
have been very low, ranging from 437-554 mt during 2002-2006 (Table 11; Figure 25). Most landed
butterfish are currently caught incidentally when other species, principally squid, are being targeted.

The vast majority of butterfish landings come from bottom otter trawl fishing (Table 11). Unlike the
other resources managed through this FMP, landings of butterfish are generally a result of bycatch in
other directed fisheries. Of the 64,088 individual hauls monitored through the NEFOP from 2001-
2006, only 36 hauls (~ 0.06 of one percent) indicated butterfish as the primary target species; yet
butterfish were retained on 901 (~ 18%) of the observed trips. As such, it is difficult to characterize
the trips that contribute to the majority of butterfish landings. As indicated in the SAW 38 assessment,
butterfish may be retained or discarded depending on the particular demand in that fishery. Fisheries
with substantial butterfish bycatch include the squid, silver hake, and mixed groundfish fisheries. Of
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these fisheries the largest and most consistent bycatch occurs in the small-mesh squid fisheries
(NEFSC 2004).

Table 11. Commercial butterfish landings (mt) from 1982 — 2006, by major gear type, and recent quotas.

YEAR TRAWL_OTTER_BOTTOM_FISH All Total Quota Percent
Others of
Quota
Landed
1982 7,479 84 7,562
1983 3,635 163 3,798
1984 11,132 138 11,269
1985 4,040 101 4,140
1986 4,352 75 4,426
1987 4,458 50 4,508
1988 1,904 97 2,001
1989 3,065 139 3,203
1990 2,218 80 2,298
1991 2,112 77 2,189
1992 2,681 73 2,754
1993 4,369 106 4,475
1994 3448 187 3634 10000 350
1995 1888 178 2067 10000 o4
1996 3,342 213 3565 900 60%
1997 2554 240 2794 900 o9,
1998 1,832 134 1966 900 33%
1999 1979 131 2110 2990 369
2000 1316 133 1449 990 o5y
2001 4278 126 4404 >89 759
2002 782 90 s72 9900 45y
2003 476 60 535 900 9%
2004 366 171 537 900 9%
2005 256 181 437 1681 26%
2006 413 141 554 881 a3y
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Figure 25. Annual U.S. commercial butterfish landings (mt).
Source: Unpublished NMFS dealer weighout data.

Temporal and Geographic Patterns of Commercial Butterfish Harvest

From 1997-2001 the bulk of the U.S. commercial butterfish landings occur in January-March (Figure
26). More recently 2001-2006, landings have been spread throughout the year (likely due to lack of
directed effort). Although low level butterfish harvest is widespread, concentrations of landings come

from southern New England shelf break areas near 40° N, as well as in and near Long Island Sound
(Figure 27).

Average Monthly U.S. Commercial Butterfish Landings
1997-2001 and 2002-2006
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Figure 26. Average monthly U.S. Commercial Butterfish landings (mt) 1997-2001 and 2002-2006.
Source: Unpublished NMFS dealer weighout data
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Figure 27. Geographic distribution of butterfish harvest according to VTR data (1997 — 2006).
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Commercial Discarding

As noted in the SAW 38 stock assessment for butterfish (NEFSC 2004), commercial
discards, though difficult to estimate are likely more than twice the commercial landings
of butterfish. Butterfish discard estimates are available from SARC 38 where separate
calculations of discards were made using either VTR or NEFOP data. SARC 38
concluded that VTR data could not be used to produce valid estimates of discards for
butterfish. Based on information from NEFOP data, from 1989-2002, butterfish were
caught frequently in the squid (Loligo and Illex), mixed groundfish, silver hake and fluke
fisheries. Overall, the fishery for squid produced the highest level of butterfish discards
over the entire period (NEFSC 2004). Analysis of 2001-2006 unpublished NEFOP data
shows that 81% of butterfish caught were discarded. The Loligo fishery accounted for
68% of all observed butterfish discards and the lIllex fishery accounted for 7% of all
butterfish discards (Table 15a). NEFSC staff have estimated total butterfish discards to
be relatively low recently, but abundance has been relatively low as well (Figure 27a),
suggesting that the quantity of discards is linked to abundance. Figure 30a describes the
distribution of kept and discarded fish in the NEFOP data 1996-2006, showing that
smaller butterfish make up most discards and larger butterfish make up most landings.

Figure 27a. Butterfish discards and abundance.
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In 1978, a minimum codend mesh size of 60 mm was required in the directed squid
fisheries in U.S. waters and squid fishing was restricted to offshore fishing in specific
areas (seaward of 200 fathoms) during specific months in order to reduce finfish bycatch
(ICNAF 1978). Codend mesh sizes currently used in the two squid fisheries were
characterized based on fisherman-reported estimates of the kept weight of each squid
species (%) by codend mesh size. These data were retrieved from the Vessel Trip Report
(VTR) database for 1997-2006 a period when reporting was mandatory for squid
fishermen. These data were also compared to the NEFOP data (1996-2006) because the
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latter data set represents actual codend mesh size measurements and catch quantification
by fishery observers. Fishermen are required to report codend mesh size in inches (some
individuals report to the nearest 0.1 inch) on their VTRs but the instructions do not
specify whether mesh size should be reported as inside stretched mesh or knot-center-to-
knot-center whereas fishery observers actually measure codend liner and cover mesh
sizes as inside stretched mesh measurements.

According to actual codend mesh size measurements for all otter trawl tows sampled by
the NEFOP during 1996-2006, 89% of the butterfish discards (in terms of weight) occur
with the use of codend mesh sizes < 60 mm (inside stretched mesh). Both the highest
percentage (45%) of butterfish discards (Figure 28 A) and the highest number of tows
(frequency of encounter) containing butterfish (20%, Figure 28 B) occur with the use of
46-50 mm mesh codends (inside stretched mesh). Both the NEFOP Database and the
VTR Database indicate a codend mesh size mode in the Loligo fishery of 51-55 mm,
representing 30% and 34% of the Loligo kept weight and estimated landings, respectively
(Figure 28 C). However, because of possible mesh size reporting inconsistencies related to
the VTR database, codend mesh size measurements from the NEFOP Database must be
used to characterize codend mesh sizes currently used in the Loligo fishery. The NEFOP
Database indicates that most of the targeted Loligo catch (Figure 28 C) is obtained using
the following codend mesh sizes (inside stretched mesh): (41-45 mm = 17%; 46-50 mm =
26%; 51-55 mm = 29%; 56-60 mm = 15%; 61-65 mm = 6%; 66-70 mm = 1% and 71-76
mm = 1%).

THIS SECTION INTENTIONALLY LEFT BLANK
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Figure 28 . Percentage of butterfish discard weight (A) and number of tows with butterfish catch
(By frequency of encounter) in otter trawl tows, by codend mesh size (mm), based on data from
the NEFSC Observer Program Database (1996-2006) and comparison of Loligo catches, by mesh
size (mm) in the Observer Database versus the Vessel Trip Report Database (C).
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Given the negative effect of commercial otter trawl discarding on the condition of the
butterfish stock, a number of analyses were conducted for Amendment 9 in order to
identify potential management solutions to the discarding problem. These analyses were
presented in detail in Appendices 1 and 2 of Amendment 9; however, important results of
the analyses are presented here.

In an unpublished analysis by the NEFSC staff, the distribution of butterfish discards (in
weight) for all observed otter trawl tows with codend mesh sizes less than 3.0 inches and
3.75 inches were mapped for January-April,1996-2003. The maps showing the
distributions of butterfish discards from the NEFOP Database, by quarter-degree square,
are very similar regardless of whether 3.0-inch (Figure 29) or 3.75-inch (Figure 30)
codend mesh sizes were included. The quarter-degree squares associated with the highest
two discard categories, which comprised 83-84% of the total butterfish discards that were
mapped, are the same for both mesh size ranges.

Codend Mesh < 3in
Jan-Apel, 15662003

Isobaths (m)  Butterfish discards (Ibs)

Figure 29. Observed butterfish discards, by quarter-degree square, for otter trawl fisheries using codend
mesh sizes less than 3.0 inches during Jan.-April, 1996-2003
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Figure 30. Observed butterfish discards, by quarter-degree square, for otter trawl fisheries using codend
mesh sizes less than 3.75 inches during Jan.-April, 1996-2003.

For the purposes of this amendment, additional analyses were conducted that identified
the spatial overlap of small mesh bottom otter trawl fishing effort and estimated total
butterfish discards at a finer level of spatial detail. These analyses identified areas that, if
closed to small mesh bottom otter trawl activity during Jan-Apr, are likely to substantially
reduce the incidence of butterfish discarding. The boundaries of the areas resulting from
this analysis which will affect butterfish discards in the areas which represent 50% and
90% for 3 inch mesh and 50% and 90% for 3.75 inch mesh are illustrated in Figures 1-4,
respectively. It should be noted that the existing southern GRA, designed to reduce scup
discarding in small-mesh fisheries using codend mesh sizes < 4.5 inches, also offers some
protection to butterfish during January - March 15, the effective GRA period. In 2005,
this GRA was moved westerly by 3 minutes. The technical procedure for this analysis is
described in Appendix 1 of Amendment 9. Additional analyses showed that the ratio of
butterfish caught/discarded to Loligo kept is lowest in the Trimester 2 months May-
August (Tables 11a, 11b). Butterfish landings by trip for those trips also landing at least
2,500 pounds Loligo are summarized in Table 11c. The vast majority of trips and a
plurality of landings occur via landings less than 500 pounds.
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Table 11a. Ratio of butterfish caught to Loligo kept on trips that caught at least 2500
pounds Loligo (average of each trip's ratio). 1997-2006 NEFOP data.

MONTH (Butterfish
caught) /
(Loligo kept)
Jan 0.37
Feb 0.34
Mar 0.1
Apr 0.50
May 0.04
Jun 0.03
Jul 0.03
Aug 0.16
Sep 0.30
Oct 0.26
Nov 0.33
Dec 0.07

Table 11b. Ratio of butterfish discarded to Loligo kept on trips that caught at least 2500
pounds Loligo (average of each trip's ratio). 1997-2006 NEFOP data.

MONTH (Butterfish
discarded) /
(Loligo kept)
Jan 0.24
Feb 0.18
Mar 0.09
Apr 0.45
May 0.01
Jun 0.03
Jul 0.03
Aug 0.09
Sep 0.18
Oct 0.25
Nov 0.32
Dec 0.07
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Table 11c. Trip Frequency distribution of butterfish landings by trips landings at least
2500 1bs Loligo. 2002-2006 NE Dealer weighout data, records with valid Federal

permits. (If one vessel made two landings in one dayi, it is counted as one trip.)
Landing Landing Trips in | Percent of | Cumulative| Pounds Landed | Percent of | Cumulative
Category | Category | Category Tripsin | Percent of | (liveweight Ibs) |Landings in| Percent of
Pounds Category Trips Category | Landings
1 1-499 3,976 80% 80% 531,702 26% 26%
2 500-999 567 1% 92% 395,742 19% 45%
3 1000-1999 269 5% 97% 370,860 18% 62%
4 2000-2999 64 1% 98% 153,975 7% 70%
5 3000-3999 41 1% 99% 139,462 7% 77%
6 4000-4999 21 0% 100% 92,732 4% 81%
7 5000-9999 16 0% 100% 109,297 5% 86%
8 10,000- 5 0% 100% 95,968 5% 91%
39,999
9 40,000- 3 0% 100% 188,827 9% 100%
75,000
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Table 11d. Frequency distribution of butterfish discarded on trips that caught at least
2500 pounds Loligo. 1997-2006 NEFOP data.

Pounds Trip
Butterfish Frequency
0 31
more than 0 to
250 148
250-500 31
500-1,000 27
1,000-5,000 56
5,000-10,000 10
10,000-25,000 14
25,000-50,000 5
50,000-100,000 1
Total 323
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Figure 30a. Length composition of kept and discarded butterfish in the Loligo fishery 1996-2006
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6.1.5 Small Mesh Multispecies

Given the overlap between effort for small-mesh multispecies fishery species and SMB
species, and the potential effects on the whiting fishermen, a brief description of the
whiting fishery follows.

The small-mesh multispecies fishery is managed under the Northeast Multispecies
Fishery Management Plan (Multispecies FMP) for small-mesh multispecies by the New
England Fishery Management Council (NEFMC). “Small-mesh multispecies” includes
three species commercially harvested in gear less than the regulated mesh size required
for other multispecies groundfish. They are silver hake, Merluccius bilinearis (commonly
known as whiting), red hake, Urophycis chuss (commonly known as ling) and offshore
hake, Merluccius albidus (also known as whiting but sometimes known as black-eye
whiting). The NEFMC currently manages these species under the Multispecies FMP but
because they are harvested differently and subject to different regulations than other
multispecies groundfish species, may after consultation with NOAA manage these
species in a separate FMP (http://www.nefmc.org/mesh/whiting scoping document.pdf).
The following whiting fishery biological information was taken from the NMFS
Northeast Fishery Science Center "Status of Stocks" web page:
http://www.nefsc.noaa.gov/sos, where detailed references may be found

Northern Silver Hake Population
Biological Reference Points

The northern silver hake stock overfishing definition uses a relative exploitation index
(total landings divided by NEFSC autumn survey biomass index) as a proxy for fishing
mortality. The northern stock is considered overfished when the 3-year average biomass
is less than 72 the Bysy proxy (6.63 kg/tow). The 3-year average biomass has been above
the 2 Busy proxy (> 3.31 kg/tow) since 1971, although the 2005 survey biomass index is
below this value. Overfishing occurs when the 3-year average exploitation index is below
2.57, the Fymsy proxy (the average exploitation index during 1973-1982), and is used as
both a target and threshold value for fishing mortality for the northern stock. Exploitation
indices have been below the Fysy proxy since 1978.

The Fishery

Commercial landings of silver hake from the northern stock were significantly lower than
those from the southern stock during the mid and late 1960s and throughout the 1970s.

In 1975, commercial landings peaked at 40,000 mt but have since progressively declined.
After 1976, landings declined due to the departure of the distant water fleets. Commercial
landings attained a historical low of 240 mt in 2005.

Substantial quantities of juvenile silver hake are discarded in the large mesh and small
mesh otter trawl fisheries and in the northern shrimp fishery. Discard estimates during
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1989-1992 range from 1,700 mt to 7,200 mt (17 million to 76 million fish) per year. High
juvenile discards can diminish future yields and spawning potential.

Summary

Northern silver hake landings have decreased substantially since 1977, and are presently
at a historical low. The autumn survey biomass index has fluctuated over the years, but
has continuously declined since 1998, and is at a low of 1.95 kg/tow in 2005. In 2005, the
3-year average exploitation index for 2003-2005 was below the Fyigy proxy and the 3-
year average biomass index remained above the %2 Byisy proxy, indicating that the stock
is not overfished and overfishing is not occurring.

Southern Silver Hake Population
Biological Reference Points

The southern silver hake stock is considered to be overfished when the three-year moving
average of the NMFS autumn survey weight per tow index is less than half of the Bysy
proxy (1.78 kg/tow). The three-year average of the survey biomass during 2003-2005 was
1.41 kg/tow, which was above 1/2 Busy (0.89 kg/tow) but below the Bygy target of 1.78
kg/tow.

Overtishing is considered to be occurring in the silver hake stock when the exploitation
index (landings divided by the three-year moving average of the delta-distributed fall
survey biomass index) exceeds the Fysy threshold proxy of 34.39. The 2003-2005
average exploitation index of 4.67 is below the Fysy threshold proxy as well as the Fysy
target proxy of 20.63.

The Fishery

Domestic landings from the southern silver hake stock have varied between 5,000-30,000
mt, reaching a peak of about 27,000 mt in 1964. However, between 1960 and 1980,
distant-water fleet landings of southern silver hake were very high, peaking at about
280,000 mt in 1965 and around 100,000 mt in 1974. Distant-water fleet landings tapered
off in the mid-1980s, and total landings have since continued to gradually decrease. In
2005, total landings were near a historic low at 7,000 mt.

As in the northern stock, significant quantities of juvenile southern silver hake are
discarded in both large mesh and small mesh otter trawl fisheries. Annual discard
estimates during 1989-1992 range from 1,300 mt to 10,000 mt (10 million to 81 million
fish) per year. High discarding of juveniles may severely limit opportunities to rebuild the
southern silver hake stock.
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Summary

The southern silver hake stock is not overfished and overfishing is not occurring.
However, the 2005 biomass index is less than half of the indices observed in the early
1960s, and except for 2001, the biomass index has remained below the Byisy proxy since
1989. Another source of concern is that the age structure of the southern silver hake stock
is severely truncated in recent years, with few fish older than age 4.

NORTHERN STOCK RED HAKE

Biological Reference Points

The overfishing definition uses a relative exploitation index (total landings/NEFSC
autumn survey biomass index) as a proxy when fishing mortality is unknown (NEFMC
2003). The northern stock is considered overfished when the 3-year moving average
biomass is less than the 2 BMSY proxy (1.6 kg/tow). Overfishing occurs when the
exploitation ratio exceeds the proxy for Fusy (0.61). The 3-year average biomass has
remained above the /2 BMSY proxy since the mid-1970s. Exploitation indices have been
below the FMSY proxy since 1977, as well as below the Fy,y target level of 0.37 since
1988.

The Fishery

The northern red hake stock had significantly lower commercial landings than the
southern stock through the mid-1970s. In 1973, total commercial landings peaked at
15,281 mt but have since declined progressively. After 1976, landings declined
considerably due to the withdrawal of the distant water fleet. Commercial landings
attained a historical low of 130 mt in 2005.

Summary

Northern red hake landings and NEFSC autumn survey biomass indices were relatively
high until the mid-1970s when the distant water fishery was at its maximum. Landings
have since declined to a historical low in 2005. In 2005, the exploitation index was well
below the Fysy proxy of 0.65 and the 3-year average biomass index remained above the
72 Bmsy proxy, indicating that the stock is not overfished and overfishing is not occurring.

SOUTHERN STOCK RED HAKE

Biological Reference Points

In 1998 the Overfishing Definition Review Panel concluded that MSY and F reference
points could not be determined for southern red hake because the time series of landings
and survey biomass indices did not include a period of stable landings at high biomass
levels. The Panel noted that discarding could be significant, especially in the scallop and
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trawl fisheries. Habitat destruction was also thought to be prohibiting stock recovery
since juveniles rely on intact scallop beds for shelter. However, in recent years the scallop
stock has been recovering, but red hake biomass indices have not increased.

The southern red hake stock is considered to be in an overfished condition when the
three-year moving average weight per individual fish in the NMFS autumn survey falls
below the 25th percentile of the 1963-1997 average of 0.12 kg and when the three-year
moving average of the abundance of immature fish less than 25 cm in the fall survey is
below the 1963-1997 median value of 4.07 immature fish per tow.

The Fishery

During 1962 to 1976, landings from the southern red hake stock were much higher than
those from the northern stock. However, southern red hake landings decreased sharply
after 1966 and also after 1976 due to restrictions on distant water fleets. The southern
stock landings have continued to decrease, and reached a record low of 200 mt in 2005.

Summary

The 2003-2005 average fish weight of 0.068 kg was about half of the acceptable
individual fish weight reference point, however the 2003-2005 recruitment index of 5.68
red hake less than 25 cm length per tow was above 4.07, the median value. Based on
this, the southern red hake stock is not in an overfished condition.

Offshore Hake

The NMFS Northeast Fishery Science Center "Status of Stocks" web page does not have
information on offshore hake. The following offshore hake information is taken from the
February 2007 NEFMC Small Mesh Multispecies updated stock information SAFE
report:

http://nefmc.org/mesh/council mtg_docs/Stock%20status%20updates%20FEB07%20CO
UNCIL _feb.pdf.

Biological Reference Points

The current overfishing definition for offshore hake reads as follows: Offshore hake is in
an overfished condition when the three year moving average weight per individual in the
fall survey falls below the 25th percentile of the average weight per individual from the
fall survey time series 1963-1997 (0.22) AND when the three year moving average of the
abundance of immature fish less than 30 cm falls below the median value of the 1963-
1997 fall survey abundance of fish less than 30 cm (0.27).
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The Fishery

Offshore hake is usually landed in small amounts in combination with silver hake, and
the fishing mortality rate for offshore hake remains unknown.

Summary

Based on the best available information, the offshore hake stock is not overfished.
Overfishing is not occurring. However, it should be noted that the survey averages are
just at the threshold level for a “not overfished/overfishing” determination. In 2006, the
three-year average mean fish weight is below the threshold value, and the three-year
average recruitment index is just at the threshold level. The recruitment average,
however, includes an extremely low value for 2005, which may be the result of survey
variability (also apparent throughout the recruitment time series). A benchmark stock
assessment is needed to thoroughly evaluate the status of this stock, investigate reasons
for fluctuations in recruitment and mean fish weight, and develop a more appropriate and
useful overfishing definition.

THIS SECTION INTENTIONALLY LEFT BLANK
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Landings

Combined landings for the three small-mesh multispecies fishery species (Silver, Red,
and Offshore Hake) are found in Table 12 and Figure 31.

Table 12. Annual Small-mesh multispecies landings by gear

TRAWL:
OTTER. DREDGE:  ALL
YEAR BOTTOM, OTHER OTHERs TOTAL
FISH
1982 16,525 291 16,816
1983 16,113 439 16551
1984 20,399 418 20817
1985 19,007 739 19745
1986 18,730 1265 19,995
1987 16,583 890 17472
1988 16,947 714 17,661
1989 19,259 498 19,757
1990 21,100 492 21,592
1991 17,762 465 18,227
1992 18,054 361 18415
1993 17,576 1385 18,961
1994 16,686 1188 17,874
1995 14,154 2212 16,366
1996 17,143 198 17,341
1997 16,657 251 16,908
1998 16,104 101 16,206
1999 15473 117 15,590
2000 13715 242 13,957
2001  14.418 165 14,582
2002 8.771 80 8,851
2003 9,344 117 9,461
2004 6,871 1385 1,025 9,281
2005 5.167 1730 1,044 7,942
2006 4,058 1,266 699 6,023
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Figure 31. Annual U.S. Commercial small-mesh multispecies Landings
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Combined landings of silver, red, and offshore hake are widely distributed in terms of
time and space (Figure 32, Figure 33).

Figure 32. Average Monthly small-mesh multispecies (silver, red, and offshore hake) landings 1997-
2001 and 2002-2006.
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Figure 33. Geographic distribution of silver, red, and offshore hake harvest according to VTR data (1997 — 2006).
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Commercial Discarding

From 2001-2006, according to unpublished NEFOP data, overall for silver, red, and
offshore hake, 40% of fish caught (by weight) was discarded. 29% of silver hake was
discarded, 77% of red hake was discarded, and 37% of offshore hake was discarded. The
Loligo fishery accounted for most observed silver (56%) and offshore hake discards
(83%). The directed Loligo fishery accounted for 31% of red hake discards. To further
examine red hake discards, observed discards were sorted based on the first stated
targeted species. Hauls targeting Loligo and silver hake each accounted for 38% of red
hake discards by this method of analysis. The difference between the two Loligo
percentages (31% and 38%) is a result of how directed Loligo trips are defined (at least
50% Loligo landed vs. stated targeting).

6.2 NON-TARGET SPECIES

The non-target species VEC includes the major species incidentally captured and
discarded as a result of directed fishing for the managed resources. When incidental
catch is retained and landed, the catch is accounted for in the landings for that species.
This is consistent with the definition of bycatch used by the NEFSC’s bycatch estimation
methodology (Rago et al. 2005). Discarding of managed resources by SMB or other
fishery activities is included in section 6.2 but is primarily addressed in the description of
the managed resource VEC given above in Section 6.1. In Amendment 9 discards in the
directed butterfish, Illex, Loligo, and Mackerel fisheries were discussed. Analysis of data
and discussions with MAFMC Council members and other industry advisors has revealed
that there is currently minimal directed fishing for butterfish. If a per trip landing limit of
greater than 500 Ibs is applied to identify directed butterfish trips, the resulting trips are
really directed Loligo or Illex trips that happened to also keep 500 Ibs of butterfish.
Increasing the landing cutoff or using "50% of landings from butterfish" as screening
criteria results in a subset of trips that is too small for meaningful analysis. For these
reasons, butterfish is not included in Amendment 10 as a directed fishery for the purposes
of bycatch analysis.

NMFS NEFOP Mesh Catch Rate Analysis

Due to issues with the liner mesh measurements on observed Loligo trips, the mesh catch
rate analysis presented in the DSEIS has been deleted (see areas of controversy section in
the Executive Summary). Some supporting analysis that described the NEFOP data in
general has been retained however and follows.

Recently, the NEFOP has attempted to survey a representative portion of the Loligo fleet.
A comparison of the 2001-2006 monthly proportions of directed Loligo hauls of A)
landings (NE Dealer Weighout Data) and B) numbers of observed hauls (NEFOP Data)
in this subset shows rough agreement in terms of time (Figure 34). Figure 34 should be
interpreted as follows: over 2001-2006, February accounted for 14% of NMFS-observed
hauls and 16% of landings in the dealer weighout database.
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Figure 34 . Proportions of monthly directed Loligo observed hauls vs. Directed Loligo Dealer
Weighout Landings
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Figures 35 (winter) and 36 (summer) show the distribution of the main statistical areas
sampled of the directed Loligo observer trip landings and directed Loligo VTR trip
landings 2001-2006. While not in perfect alignment, the distributions do show that the
NEFOP data is generally covering the areas where most of the Loligo effort is occurring.

Figure 35. Winter proportions of directed Loligo trips by STAT area VTR vs. Observed
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Figure 36. Summer proportions of directed Loligo trips by STAT area VTR vs. Observer
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Table 13 A, C, and E provide lists of the most frequently discarded species or species
groups (species or species groups that comprised 2% or more of the discards from each of
the “directed” SMB fisheries) during 2001-2006 based on data from the NEFOP. Table
13 B, D, and F provide lists of the most frequently discarded species or species groups
(species or species groups that comprised 2% or more of the discards from each of the
“directed” SMB fisheries) during 1997-2000 based on data from the NEFOP. Directed
trip criteria included: Illex - at least 50% lllex landed; Loligo - at least 50% Loligo
landed; Mackerel - More than 5000 pounds mackerel landed. There was one directed
Loligo trip that also landed more than 5000 pounds of Mackerel. This trip was not
included in the Mackerel analysis because the few mackerel target tows did not have any
incidental catches and the discards on this particular trip were from hauls where Loligo
was the target. 1997 was used as the initial year because of the institution of a minimum
mesh in the Loligo fishery and because several large vessels permanently left the fishery
around 1997, changing the character of the fishery and making earlier years less
representative of the current fishery. Data since 1997 was divided at 2000/2001 due to
the implementation of the Scup GRAs as of 2001.

This list of species from Table 13 A-F includes: butterfish (Peprilus triacanthus), silver
hake (Merluccius bilinearis), red hake (Urophycis chuss), spiny dogfish (Squalus
acanthias), scup (Stenotomus chrysops), fourspot flounder (Hippoglossina oblonga),
spotted hake (Urophycis regius), longfin inshore squid (Loligo pealeii), Atlantic mackerel
(Scomber scombrus), little skate (Leucoraja erinacea), Atlantic herring (Clupea
harengus), unspecified sea robins (Family Triglidae), northern shortfin squid (lllex
illecebrosus), chub mackerel (Scomber japonicus), unspecified herring (Family
Clupeidae), John Dory (Zenopsis conchifera), blueback herring (Alosa aestivalis),
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armored sea robin (Peristedion miniatum), striped bass (Morone saxatilis), northern sea
robin (Prionotus carolinus), summer flounder (Paralichthys dentatus), angler (monkfish)
(Lophius americanus), and unspecified hakes (likely Family Merlucciidae). The analysis
indicates that a much smaller percentage of the total catch (in terms of weight) is
discarded in the Illex and Atlantic mackerel fisheries than in the Loligo fishery. During
2001-2006, 3% of the observed catch in the Illex fishery was discarded, 2% of the
observed catch in the mackerel fishery was discarded, and 32% of the observed catch in
the Loligo fishery was discarded. During 1997-2000, 3% of the observed catch in the
Illex fishery was discarded, 6% of the observed catch in the mackerel fishery was
discarded, and 46% of the observed catch in the Loligo fishery was discarded.

The relative contribution of SMB fisheries to the total observed discards of the species
listed in Table 13A-F was evaluated in order to consider the importance of SMB fisheries
to discards from a cumulative effects perspective. From this analysis, the Illex and
Atlantic mackerel fisheries appear to be relatively less important contributors to the
overall discards than the Loligo fishery. During 2001-2006, the Loligo fishery was
responsible for 7%, 8%, 56%, 31%, and 10% of all NEFOP discards of summer flounder
(rebuilding - Summer flounder biomass is 72% of the level need to support maximum
sustainable yield (Bmsy)), scup, silver hake, red hake, and spiny dogfish, respectively.
During 1997-2000, the Loligo fishery was responsible for 16%, 78%, 69%, 48%, and
12% of all NEFOP discards of summer flounder (rebuilding), scup, silver hake, red hake,
and spiny dogfish, respectively. Table 15a and Table 15b detail the contribution of
directed SMB fisheries to total NEFOP program observed discards. It is important to use
caution in interpreting these percentages and the percentages in the following tables, and
to recognize that these percentages are only relative to other fisheries. In other words, if
discarding went down in the Loligo fishery but down more in other fisheries, the Loligo
fishery's share would go up even though actual discards went down. Vice versa, if
discarding went up in the Loligo fishery but up more in other fisheries, the Loligo
fisheries' share would go down even though actual discards went up.

Guide to Table 13 A-F (uses Table 13 A (lllex) as example):

*Discarded = Observed pounds caught and discarded on observed directed Illex trips
*Kept = Observed pounds caught and kept on observed directed Illex trips

*Total Catch = Total observed pounds caught on observed directed Illex trips
*Percent of "'lllex"* Discards = The species in the row (left-right) accounted for X% of
observed directed Illex trips' overall discards.

*Percent of species discarded = How much of the species in the row was discarded =
(Discarded) divided by (Total Catch).

*D:K Ratio = (Discarded) divided by (Kept)
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Table 13 A. Discards in directed Illex fishery, 2001-2006 (Source: unpublished NMFS Observer
data)

lllex (N= 79 observed directed trips)

Percent  Percent of
Common . Total ] DK
Discarded Kept of lllex species )
name Catch . . Ratio
Discards discarded
SQUID 179,130 10,362,678 10,541,808 55% 2% 0.02
(ILLEX)
MACKEREL, 51,180 75 51,255 16% 100% 682.40
ATLANTIC
BUTTERFISH 30,361 11,547 41,908 9% 72% 2.63
HAKE, 21,658 0 21,658 7% 100% none
SPOTTED kept
DORY, 7,087 2,656 9,744 2% 73% 2.67
BUCKLER
(JOHN)
DOGFISH 6,286 0 6,286 2% 100% none
SPINY kept
All other 29,964 90,479 120,491 9% 25% 0.33
species
Total 325,666 10,467,435 10,793,150 100% 3% 0.03
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Table 13 B: Discards in the directed Illex fishery , 1997-2000 (Source: unpublished
NMEFS Observer data)

lllex (N= 30 observed directed trips)

Percent Percent of
Common Total D:K
Discarded Kept of lllex species
name Catch Ratio
Discards discarded
BUTTERFISH 42,772 10,164 52,936 34% 81% 4.21
SQUID 41,624 3,833,220 3,874,844 34% 1% 0.01
(ILLEX)
MACKEREL, 19,642 2,670 22,312 16% 88% 7.36
CHUB
HAKE, 6,355 134 6,489 5% 98% 47.42
SPOTTED
HAKE, 5,673 19 5,692 5% 100% 298.56
SILVER
DORY, 2,068 2,012 4,080 2% 51% 1.03
BUCKLER
(JOHN)
All other 6,063 56,427 62,609 5% 10% 0.11
species
Total 124,196 3,904,645 4,028,961 100% 3% 0.03
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Table 13 C: Discards in the directed Loligo fishery, 2001-2006 (Source: unpublished

NMEFS Observer data)
Loligo (N= 320 observed directed trips)

Percent Percent of
Common Total D:K
Discarded Kept of Loligo species )
name Catch Ratio
Discards discarded
HAKE, 365,408 5,573 370,980 14% 98% 65.57
SPOTTED
HAKE, 333,616 135,001 468,616 12% 71% 2.47
SILVER
BUTTERFISH 299,574 33,472 333,046 11% 90% 8.95
DOGFISH 285,390 523 285,912 11% 100% 546.20
SPINY
SQUID 260,401 36,211 296,611 10% 88% 7.19
(ILLEX)
SQUID 153,978 5,227,544 5,381,521 6% 3% 0.03
(LOLIGO)
HAKE, RED 137,875 4,443 142,318 5% 97% 31.03
MACKEREL, 122,568 92,848 215,417 5% 57% 1.32
ATLANTIC
FLOUNDER, 79,332 0 79,332 3% 100% none
FOURSPOT kept
FLOUNDER, 57,221 94,609 151,829 2% 38% 0.60
SUMMER
SKATE, 51,455 121 51,576 2% 100% 425.25
LITTLE
ANGLER 51,365 40,523 91,888 2% 56% 1.27
HAKE, NK 49,132 1,030 50,162 2% 98% 47.70
All other 449,881 157,504 607,420 17% 74% 2.86
species
Total 2,697,195 5,829,399 8,526,629 100% 32% 0.46
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Table 13 D: Discards in the directed Loligo fishery, 1997-2000 (Source: unpublished

NMEFS Observer data)
Loligo (N= 99 observed directed

trips)
Percent of Percent of
Common . Total . . DK
Discarded Kept Loligo species )
name Catch . . Ratio
Discards discarded

BUTTERFISH 245,821 20,525 266,347 20% 92% 11.98
HAKE, 227,454 66,233 293,687 19% 77% 3.43
SILVER
SCUP 181,662 10,619 192,281 15% 94% 17.11
HAKE, RED 168,411 1,756 170,167 14% 99% 95.91
HAKE, 58,679 4,630 63,309 5% 93% 12.67
SPOTTED
DOGFISH 42,296 4,157 46,453 4% 91% 10.17
SPINY
FLOUNDER, 31,841 94 31,935 3% 100% 338.73
FOURSPOT
SQUID 31,546 1,267,307 1,298,853 3% 2% 0.02
(LOLIGO)
SEA ROBIN, 29,218 0 29,218 2% 100% none
NORTHERN kept
SQUID 27,943 14,865 42,808 2% 65% 1.88
(ILLEX)
SKATE, 22,487 0 22,487 2% 100% none
LITTLE kept
All other 133,578 42,478 176,373 11% 76% 3.14
species
Total 1,200,935 1,432,664 2,633,916 100% 46% 0.84
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Table 13 E: Discards in the directed Atlantic Mackerel fishery, 2001-2006 (Source:
unpublished NMFS Observer data)

Atlantic Mackerel (N= 33 observed directed trips)

Percent
Percent of
Common ] Total of . D:K
Discarded Kept species )
name Catch Mackerel Ratio
] discarded
Discards
DOGFISH 71,713 5,000 76,713 36% 93% 14.34
SPINY
MACKEREL, 60,472 9,877,594 9,938,066 30% 1% 0.01
ATLANTIC
HERRING, 49,139 1,644,897 1,694,036 25% 3% 0.03
ATLANTIC
HERRING, 8,344 67,932 76,276 4% 11% 0.12
BLUE BACK
SCUP 3,201 1 3,202 2% 100% 3200.50
All other 5,562 24,501 30,748 3% 18% 0.23
species
Total 284,668 11,619,924 11,819,039 100% 2% 0.02

109




Table 13 F: Discards in the directed Atlantic Mackerel fishery, 1997-2000 (Source:
unpublished NMFS Observer data)

Atlantic Mackerel (N= 10 observed directed trips)

Percent Percent
Common . Total of of DK
Discarded Kept ) .
name Catch Mackerel species Ratio
Discards discarded

HERRING, 52,611 386,880 439,491 33% 12% 0.14
ATLANTIC
MACKEREL, 47,044 2,102,533 2,149,577 30% 2% 0.02
ATLANTIC
HERRING, 16,150 13,250 29,400 10% 55% 1.22
BLUE BACK
SCUP 11,985 2,795 14,780 8% 81% 4.29
BUTTERFISH 7,153 2,386 9,539 5% 75% 3.00
HAKE, RED 6,425 99 6,524 4% 98% 64.90
DOGFISH 5,099 0 5,099 3% 100% none
SPINY kept
BASS, 4,022 0 4,022 3% 100% none
STRIPED kept
HERRING 2,753 0 2,753 2% 100% none
(NK) kept
All other 4,169 6,888 11,114 3% 38% 0.61
species
Total 157,411 2,514,831 2,672,299 100% 6% 0.06

(Note the managed resources are included in these lists (grayed out in Table 13 A-F)).
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The Northeast Fishery Observer Program (NEFOP) database was also queried to identify
the sharks, rays and large pelagic finfish species discarded versus kept in the SMB
fisheries, during 1997-2006, based on the captain’s designation of the target species prior
to conducting each tow. Sampling effort by year (number of tows) is also presented
(Table 14). Discards of sharks, rays, and large pelagics in the butterfish fishery is not
included in the table because there has been no directed butterfish fishery since 2001 and
only limited targeting of butterfish by a few vessels during 1997-2001. The discards of
large pelagics in the Atlantic mackerel fishery during 1997-2006 are unknown due to the
inability of the observers to view these discards because large-bodied species are
prevented from entering the pump, which sends the catch directly from the codend into
the hold, and are discarded while the codend is submerged. Only some mackerel fishing
vessels that pump also shoot and haul their nets from reels.

Discarding of several sharks, rays and large pelagic finfish species that are overfished or
are rebuilding occur in both the Loligo and Illex fisheries. These species include: dusky
shark (Carcharinus obscurus), porbeagle shark (Lamna nasus), Atlantic swordfish
(Xiphias gladius), and bigeye tuna (Thunnus obsesus). In addition, the sandbar shark
(Carcharinus plumbeus) is discarded in the Loligo fishery. Most species of sharks, rays
and large pelagic species that are incidentally caught in the two squid fisheries are
discarded (Table 14). Of all the species discarded in the Loligo fishery, the largest
numbers of discarded individuals are torpedo rays (Torpedo nobiliana) which were
consistently discarded (ranging from 3-44 individuals) each year during 2001-2006. The
largest numbers of large pelagic commercial finfish that are discarded in both squid
fisheries are swordfish with most being discarded in the Illex fishery which occurs near
the shelf edge during the summer and fall. Swordfish were discarded in the Illex fishery
every year during 1997-2006 (no sampling occurred in the lllex fishery during 2002) and
discards ranged from 3 to 28 individuals per year. A portion of these swordfish discards
constitute regulatory discards because of limitations on the size and number of swordfish
that can be kept by a vessel captain with an incidental catch permit. However, the
incidental retention limits for vessels involved in the squid trawl fisheries (when it has no
commercial fishing gear other than trawls on board, and when squid constitute not less
than 75% by weight of the total fish on board or offloaded) were raised from three to
fifteen fish per trip in July of

2007 (http://www.nmfs.noaa.gov/MSA/hms/Swordfish/SWO0%20Rule%20Q%20&%20A
%20Compliance%20Guide.pdf). The Atlantic swordfish stock is in year seven of a ten-
year rebuilding plan (NMFS 2006¢). In 2006, the North Atlantic swordfish stock was
determined to be almost fully rebuilt and fishing mortality was low
(http://www.epa.gov/fedrgstr/EPA-IMPACT/2007/June/Day-07/110727.htm).
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Table 14. Sharks, rays and large pelagic finfish species discarded and kept (numbers and weight, Ibs) in the SMB fisheries based on the NEFSC Observer
Program database, 1995-2003. Highlighted species are those with stocks that are overfished and/or overfishing occurring and/or the stock is subject to a

rebuilding plan.

Table 14. Sharks, rays and large pelagic finfish species discarded and kept (numbers and weight, 1bs) in the SMB fisheries based on the NEFSC Observer

Program database, 1997-2006. These discard values are subsamples and do not represent total discards because they have not been scaled up to the total

landings of each SMB fishery by year. Highlighted species are those with stocks that are overfished and/or for which overfishing is occurring and/or the stock
is subject to a rebuilding plan. (note: the annual number kept is not provided)

Loligo Fishery

Total Total V;I/-gitarI] t V;/r O.t arl] t
Common Name Scientific Name 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Nur_nber Number Dis%. Keelgt

Disc. Kept (Ibs) (Ibs)
Number of tows sampled 255 253 401 259 335 216 231 1,090 933 724
AMBERJACK, NK SERIOLA SP 1 1 1 1 3
BARRACUDA, NK SPHYRAENIDAE 1 3 4 7
BONITO, ATLANTIC SARDA SARDA 1 1 1 3 5 6 37
COBIA RACHYCENTRON CANADUM 1 15
GROUPER, NK EPINEPHELUS, MYCTEROPERCA 1 1 8 11 116
MOLA, OCEAN SUNFISH MOLA MOLA 2 1 3 2 8 2,700
NEEDLEFISH, ATLANTIC STRONGYLURA MARINA 3 3 1
OILFISH RUVETTUS PRETIOSUS 1 1 23
RAY, BULLNOSE MYLIOBATIS FREMINVILLEI 1 1 2
RAY, BUTTERFLY, SPINY GYMNURA ALTAVELA 2 2 78
RAY, NK RAJIFORMES 1 1 1 3 134
RAY, TORPEDO TORPEDO NOBILIANA 12 3 14 34 44 24 131 3,507
SHARK, ATL ANGEL SQUATINA DUMERILI 3 1 3 1 8 90
SHARK, BASKING CETORHINUS MAXIMUS 2 1 8 1 2 5 3 22 81,550
SHARK, BLUE (BLUE DOG) PRIONACE GLAUCA 1 1 2 1 5 520
SHARK, BULL CARCHARHINUS LEUCAS 4 34
SHARK, DUSKY CARCHARHINUS OBSCURUS 5 2 7 1 490 42
SHARK, HAMMERHEAD,
SCALLOPED SPHYRNA LEWIN 2 3 5 1,600
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Table 14 continued: Loligo Fishery continued

SHARK, HAMMERHEAD,NK SPHYRNIDAE 5 5 10 2,490

SHARK, MAKO, NK ISURUS SP 1 1 1 3 65
SHARK, NIGHT CARCHARHINUS SIGNATUS 1 1 10

SHARK, NK SQUALIFORMES 4 2 6 320

SHARK, PORBEAGLE

(MACKEREL SHARK) LAMNA NASUS 1 1 1 3 380

SHARK, SAND TIGER ODONTASPIS TAURUS 1 1 34

SHARK, SANDBAR (BROWN

SHARK) CARCHARHINUS PLUMBEUS 1 12 1 1 15 1,419

SHARK, THRESHER ALOPIAS VULPINUS 1 1 2 1 105 11
SHARK, THRESHER,

BIGEYE ALOPIAS SUPERCILIOSUS 1 1 80
STINGRAY, ATLANTIC DASYATIS SABINA 1 1 2 40
STINGRAY, NK DASYATIDAE 1 1 9
STINGRAY, PELAGIC DASYATIS VIOLACEA 1 10
STINGRAY, ROUGHTAIL DASYATIS CENTROURA 2 2 16 2 22 2,825
STURGEON, ATLANTIC ACIPENSER OXYRHYNCHUS 4 7 11 571
SWORDFISH XIPHIAS GLADIUS 19 1 1 2 6 7 36 30 1,282 1,186
TUNA, BIG EYE THUNNUS OBESUS 1 1 1

TUNA, BLUEFIN THUNNUS THYNNUS 2 2 4 178

TUNA, LITTLE (FALSE

ALBACORE) EUTHYNNUS ALLETTERATUS 5 5 1 6 17 4 139 44
TUNA, NK EUTHYNNUS THUNNUS SP 1 1 1

TUNA, YELLOWFIN THUNNUS ALBACARES 2 2 1 3 28
WRECKFISH POLYPRION AMERICANUS 4 41
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Table 14 continued: Illex Fishery

lllex Fishery
Total Total V-\I/-gitarlﬂ V-\I/-gitarlﬂ

Common Name Scientific Name 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Number Number Discagrjded Kegt

Discarded Kept P

(Ibs) (Ibs)

Number of tows sampled 127 36 37 124 56 0 159 175 61 201
GROUPER, NK EPINEPHELUS, MYCTEROPERCA 5 219
MOLA, OCEAN SUNFISH MOLA MOLA 3 10 1 2 4 20 4,544
RAY, NK RAJIFORMES 3 3 1,000
RAY, TORPEDO TORPEDO NOBILIANA 3 2 3 8 91
RAY,MANTA, ATLANTIC MANTA BIROSTRIS 1 2 3 1,200
SHARK, ATL ANGEL SQUATINA DUMERILI 2 2 24
SHARK, BASKING CETORHINUS MAXIMUS 1 1 2 10,500
SHARK, BIGEYE SAND
TIGER ODONTASPIS NORONHAI 1 1 150
SHARK, BIGNOSE CARCHARHINUS ALTIMA 16 16 186
SHARK, BLACK TIP CARCHARHINUS LIMBATUS 1 1 2 24
SHARK, BLUE (BLUE DOG) PRIONACE GLAUCA 1 300
SHARK, CARCHARHIN,NK CARCHARHINUS SP 3 1 5 118
SHARK, DUSKY CARCHARHINUS OBSCURUS 7 6 2 15 314
SHARK, FINETOOTH APRIONODON ISODON 1 1 19
SHARK, HAMMERHEAD,
GREAT SPHYRNA MOKARRAN 6 1 7 2,000
SHARK, HAMMERHEAD,
SCALLOPED SPHYRNA LEWIN 1 15 4 1 21 4,976
SHARK, HAMMERHEAD,NK SPHYRNIDAE 1 4 1,400
SHARK, NIGHT CARCHARHINUS SIGNATUS 1 1 23
SHARK, NK SQUALIFORMES 1 1 2 99
SHARK, PORBEAGLE
(MACKEREL SHARK) LAMNA NASUS 1 1 7
SHARK, SILKY CARCHARHINUS FALCIFORMIS 1 21
SHARK, THRESHER, BIGEYE ALOPIAS SUPERCILIOSUS 1 300
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Table 14 continued: lllex continued

lllex Fishery

- Toal - Total -l e

Common Name Scientific Name 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Number Number Discarded Kept
Discarded Kept (Ibs) (Ibs)

Number of tows sampled 127 36 37 124 56 0 159 175 61 201
SHARK, TIGER GALEOCERDO CUVIER 1 1 800
SKATE, LITTLE RAJA ERIANCEA 1 1 250
STINGRAY, ROUGHTAIL DASYATIS CENTROURA 2 2 500
SWORDFISH XIPHIAS GLADIUS 6 3 28 20 5 10 16 7 10 105 90 4,374 7,683
TUNA, BIG EYE THUNNUS OBESUS 2 400
TUNA, BLUEFIN THUNNUS THYNNUS 1 100
TUNA, YELLOWFIN THUNNUS ALBACARES 1 1 4 25 190
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Table 15a. Average contribution of species discarded in the SMB fisheries in relation to total observer
program discards of these species, by SMB fishery, from 2001-2006.

Directed SMB Fishery 2001-2006
Non-Target Species Illex Loligo Mackerel Total SMB
Common_Name
ANGLER 0% 6% 0% 6%
BASS, STRIPED na 8% 1% 9%
BUTTERFISH 7% 68% 0% 75%
DOGFISH SPINY 0% 10% 2% 13%
DORY, BUCKLER (JOHN) 44% 52% na 95%
FLOUNDER, FOURSPOT 0% 24% 0% 24%
FLOUNDER, SUMMER 0% 7% 0% 7%
HAKE, NK 5% 83% na 88%
HAKE, RED 0% 31% 0% 32%
HAKE, SILVER 1% 56% 0% 57%
HAKE, SPOTTED 5% 83% 0% 87%
HERRING (NK) na 86% 1% 87%
HERRING, ATLANTIC 0% 13% 25% 38%
HERRING, BLUE BACK 0% 23% 16% 39%
MACKEREL, ATLANTIC 20% 47% 23% 91%
MACKEREL, CHUB 91% 9% na 100%
SCUP 0% 8% 1% 9%
SEA ROBIN, ARMORED 1% 7% na 77%
SEA ROBIN, NK 0% 51% na 51%
SEA ROBIN, NORTHERN 0% 4% 0% 4%
SKATE, LITTLE 0% 0% 0% 0%
SKATE, NK 0% 0% na 0%
SQUID (/LLEX) 35% 51% 0% 86%
SQUID (LOLIGO) 0% 84% 0% 84%

Source: unpublished NEFOP data
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Table 15b. Average contribution of species discarded in the SMB fisheries in relation to total observer
program discards of these species, by SMB fishery, from 1997-2000.

Directed SMB Fishery 1997-2000
Non-Target Species  lllex Loligo Mackerel Total SMB
Common Name

ANGLER 1% 8% 0% 9%,
BASS, STRIPED na 3% 14% 17%
BUTTERFISH 10% 56% 2% 68%
DOGFISH SPINY 0% 12% 1% 14%,
DORY, BUCKLER (JOHN) 37% 52% 0%

90%
FLOUNDER, FOURSPOT 0% 35% 0% 35%|
FLOUNDER, SUMMER na 16% 1% 16%)
HAKE, NK 8% 55% na 63%
HAKE, RED 0% 48% 2% 50%
HAKE, SILVER 2% 69% 0% 71%
HAKE, SPOTTED 7% 64% 0% 71%
HERRING (NK) 0% 13% 10% 239,
HERRING, ATLANTIC 0% 4% 28% 33%,
HERRING, BLUE BACK 0% 8% 47% 56%
MACKEREL, ATLANTIC 0% 24% 68% 92%,
MACKEREL, CHUB 100% na na 100%
SCUP 0% 78% 5% 83%
SEA ROBIN, ARMORED 5% 86% na 91%
SEA ROBIN, NK 0% 18% na 18%
SEA ROBIN, NORTHERN 0% 43% 0%

44%)
SKATE, LITTLE 0% 3% 0% 39
SKATE, NK na 5% na 5%
SQUID (/LLEX) 54% 36% 0% 90%
SQUID (LOLIGO) 3% 63% 1% 66%

Source: unpublished NEFOP data
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Since the early 1990’s, the NEFOP has conducted at-sea sampling of otter trawlers and
other fleet sectors for the purpose of providing bycatch estimates of commercial finfish
and invertebrate species, and fishery encounters with protected species. The total weight
of the discarded, as well as the kept portions of the catch by species, are collected during
observed tows (NEFSC 2001). According to staff from the NEFSC Fisheries Sampling
Branch, random sampling of vessels selected from a master list of all vessels participating
in a particular fishery is conducted. Prior to 2003, NEFOP trips sampled for finfish and
invertebrate bycatch were not allocated by fishery fleet sector and species group (Rago et
al. 2005). Therefore, the representativeness of sampling coverage of each fishery, in time
and space, should be evaluated on a case-by-case basis.

Because Loligo has been identified as the primary discard problem in terms of SMB
fisheries, further analysis was conducted on the Loligo fishery. The following graphs
look at the pounds of fish caught (=kept+discarded) per hour of observed trawl time on
observed directed Loligo trips (>= 50%) in the NEFOP Data, over the available time
series. Note the sometimes small annual "Ns" as shown in Figure 37. The idea behind
this analysis was to examine if the directed Loligo fishery is getting cleaner or dirtier over
time. Some species appear characterized by a lot of variation while others may show
some trending. However, the trending may just be related to availability/abundance
rather than gear performance. Summer flounder (rebuilding) catch rates appear to be
increasing since 1997, but given the increased summer flounder abundance since 1997
such a result would not be unexpected.

Figure 37. Number of observed directed Loligo trips over time.
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Figure 38. Butterfish catch rates 1989-2006 on directed Loligo trips (>= 50% Loligo landed) Source:
Unpublished NMFS Observer program data.
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Figure 39. Silver Hake catch rates 1989-2006 on directed Loligo trips (>= 50% Loligo landed)
Source: Unpublished NMFS Observer program data.
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Figure 40. Spiny dogfish catch rates 1989-2006 on directed Loligo trips (>=50% Loligo landed)
Source: Unpublished NMFS Observer program data.
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Figure 41. Red Hake catch rates 1989-2006 on directed Loligo trips (>= 50% Loligo landed) Source:
Unpublished NMFS Observer program data.
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Figure 42. Scup catch rates 1989-2006 on directed Loligo trips (>= 50% Loligo landed) Source:
Unpublished NMFS Observer program data.
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Figure 43. Little skate catch rates 1989-2006 on directed Loligo trips (>= 50% Loligo landed)
Source: Unpublished NMFS Observer program data.
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Figure 44. Angler (monkfish) catch rates 1989-2006 on directed Loligo trips (>= 50% Loligo landed)
Source: Unpublished NMFS Observer program data.
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Figure 45. Summer Flounder catch rates 1989-2006 on directed Loligo trips (>= 50% Loligo landed)
Source: Unpublished NMFS Observer program data.
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To further refine the species that are most impacted by discards in the Loligo fishery, a
query was made of the NEFOP data 2001-2006 to return those species that meet three
criteria: Directed Loligo trips account for at least 10% of the observed discards in the
whole NEFOP database of that species, at least 25% of the species is discarded when

122



caught, and the species accounts for at least 2% of Loligo discards. The "species" that
were retuned from that query include unclassified hake; spotted hake; butterfish; Silver
Hake; lllex; Atlantic mackerel; red hake; fourspot flounder, and spiny dogfish. See table
15c.

Table 15¢. Key Loligo discards species.

% Discards o % Of
In NEFOP Discarded D[.oligo
database Iscards
HAKE, NK 83% 98% 2%
HAKE, SPOTTED 83% 98% 14%
BUTTERFISH 68% 90% 11%
HAKE, SILVER 56% 71% 12%
SQUID (/LLEX) 51% 88% 10%
MACKEREL, 47%
ATLANTIC 57% 5%
HAKE, RED 31% 97% 5%
FLOUNDER, 24%
FOURSPOT 38% 2%
DOGFISH SPINY 10% 100% 1%

Of these, only butterfish are overfished (http://www.nefsc.noaa.gov/sos/), and details on
butterfish discarding and impacts related to the proposed alternatives are found
throughout this document. All of these species in this list occupy important niches in the
environment, both as prey and predators, oftentimes on each other (inter and/or intra
species) at various life stages. Almost all of these species are also preyed on by marine
mammals and/or seabirds at some life stage. Further details on specific predator-prey
relationships can be found via the essential fish habitat source document links on the
individual species pages at http://www.nefsc.noaa.gov/sos/.
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6.3 DESCRIPTION OF HABITAT AND EVALUATION OF FISHING IMPACTS

In the description of the habitat VEC presented here, the focus is on habitat and EFH for
the managed resources as well as other federally managed non-target species.
Specifically, this section addresses the vulnerability of benthic marine habitat utilized by
the managed resources and non-target species to gears used in the prosecution of the
Atlantic mackerel, Illex, Loligo, and butterfish fisheries.

This section begins with a general discussion of habitat association and function and
characteristics of the Northeast Shelf Ecosystem. The Northeast Shelf Ecosystem
encompasses the core geographic scope where the targeted resource fisheries are
prosecuted, and is a subset of habitat within the management unit and the total
geographic scope, which is described for this VEC in section 6.0. For the purposes of
discussing potential gear impacts on habitat throughout this section, the discussion will
be limited to the role of benthic marine habitats in meeting the basic biological and
physical requirements of federally managed species in the NOAA Fisheries Northeast
Region. This is not to be confused with the susceptibility of the managed resources or
non-target species to various gear types, which are addressed in sections 6.1 and 6.2 of
this document.

A report entitled "Characterization of Fishing Practices and the Marine Benthic
Ecosystems of the Northeast U.S. Shelf, and an Evaluation of the Potential Effects of
Fishing on Essential Fish Habitat" was developed by NMFS (Stevenson et al. 2004;
Appendix 4). A draft of this report was used as the background document for a
"Workshop of the Effects of Fishing Gear on Marine Habitats off the Northeastern United
States October 23-25, 2001 Boston, Massachusetts (NMFS 2002). These documents
provide additional descriptive information on habitat association and function, coastal
features and regional subsystems in the Northeast Shelf Ecosystem, and how they relate
to federally managed species in the northeast region. These documents are available by
request through the NMFS Northeast Regional Office or electronically at:
http://www.nefsc.noaa.gov/nefsc/publications

Habitat Association and Function

Knowledge of the functional value of certain types of habitat to the ecosystem is relevant
to understanding impacts of fishing gears on habitat. Habitats not only provide the basic
biological and physical requirements for a fish species, such a forage and shelter, but they
may also influence a broader range of ecosystem functions (i.e. sediment stabilization,
water circulation patterns, the movement of nutrients and dissolved gases such as

oxygen).

Spatial and temporal variation in prey abundance can influence survivorship, recruitment,
development, and the spatial distribution of species present at every trophic level. The
migratory behavior of juvenile and adult fish is often directly related to seasonal patterns
of prey abundance and changes in environmental conditions, particularly water
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temperature. The supply and timing of availability of prey items and other factors
influencing larval fish growth rates are particularly critical for the starvation-prone early
life history stages of fish (Houde 1997). Food availability for planktivorous fishes is
strongly influenced by oceanographic processes. Seasonal warming of surface waters at
temperate latitudes produces vertical stratification of the water column, which isolates
sunlit surface waters from deeper, nutrient-rich waters, leading to reduced primary
productivity. In some areas, upwelling, induced by wind, storms, and tidal mixing, inject
nutrients back into the photic zone, stimulating primary production. Some of the organic
matter produced in the photic zone then sinks to the bottom and this detritus acts as a
source of food and nutrients for the benthic community. In shallower water where light
penetrates to the bottom, benthic macro and microalgae also contribute to primary
production. Recent research on benthic primary productivity indicates that benthic
microalgae may provide a greater contribution to primary production than has been
originally estimated (Cahoon 1999).

Benthic organisms are an important food source for many fish species. Temporal and
spatial variations in benthic community structure can affect the distribution and
abundance of fish utilizing benthic food sources. The abundance and species composition
of these benthic communities are affected by a number of environmental factors
including temperature, sediment type, and the availability of organic matter.

When considering habitat value and ecological function for a species life stage, a broad
range of characteristics associated with that habitat should be considered. Considerations
should extend beyond individual aspects such as substrate type. Data are, however,
limited for many components needed to describe the benthic habitat and its relationship
to species survival and productivity. Further development of multivariate relationships
between biological, chemical, and physical habitat characteristics will increase our
understanding of the marine environment and advance the evidence of direct links
between habitat and fishery productivity.

6.3.1 Description of Regional Subsystems

The Northeast Shelf Ecosystem has been described as the area from the Gulf of Maine
south to Cape Hatteras, extending from the coast seaward to the edge of the continental
shelf, including the slope sea offshore to the Gulf Stream (Sherman et al. 1996). The Gulf
of Maine, Georges Bank, and mid-Atlantic Bight are distinct subsystems within this
region.

The Gulf of Maine is an enclosed coastal sea, characterized by relatively cold waters and
deep basins, with a patchwork of sediment types. Georges Bank is a relatively shallow
coastal plateau that slopes gently from north to south and has steep submarine canyons on
its eastern and southeastern edge. It is characterized by highly productive, well-mixed
waters and fast-moving currents. The mid-Atlantic Bight is comprised of the sandy,
relatively flat, gently sloping continental shelf from southern New England to Cape
Hatteras, NC. Pertinent aspects of the physical characteristics of each of these subsystems
are described below. The description provided is based on several review documents
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(Cook 1988; Pacheco 1988; Stumpf and Biggs 1988; Abernathy 1989; Townsend 1992;
Mountain et al. 1994; Beardsley et al. 1996; Brooks 1996; Sherman et al. 1996; NEFMC
1998; Steimle et al. 1999).

Gulf of Maine: Although not obvious in appearance, the Gulf of Maine is actually an
enclosed coastal sea, bounded on the east by Browns Bank, on the north by the Nova
Scotia (Scotian) Shelf, on the west by the New England states and on the south by Cape
Cod and Georges Bank. The Gulf of Maine (GOM) was glacially derived, and is
characterized by a system of deep basins, moraines and rocky protrusions with limited
access to the open ocean. This geomorphology influences complex oceanographic
processes which result in a rich biological community.

Topographic highlights of the area include three basins that exceed 800 feet in depth;
Jordan to the north, Wilkinson to the west, and Georges just north of Georges Bank. The
average depth in the Gulf of Maine is 450 feet. The Gulf of Maine’s geologic features,
when coupled with the vertical variation in water properties, result in a great diversity of
habitat types (Watling et al. 1988). An in-depth review of GOM habitat types has been
prepared by Brown (1993).

Georges Bank: Georges Bank is a shallow (10 to 500 foot depth), elongate (100 miles
wide by 200 miles long) extension of the continental shelf formed by the Wisconsinian
glacial episode. It is characterized by a steep slope on its northern edge and a broad, flat,
gently sloping southern flank. It is separated from the rest of the continental shelf to the
west by the Great South Channel. The nature of the sea bed sediments varies widely,
ranging from clay to gravel (Valentine and Lough 1991). Surficial sediments composed
of a gravel-sand mix have been noted as important postlarval habitat for Atlantic cod,
haddock, winter flounder, yellowtail flounder and other species. American plaice adults
have been demonstrated to associate with gravel-sand sediments for a variety of potential
reasons. Gravel-sand sediments have been noted as habitat for sea scallops, where
movement of sand is relatively minor (Langton and Uzmann 1990; Valentine and Lough
1991). The gravel-sand mixture is usually a transition zone between coarse gravel and
finer sediments.

Georges Bank is characterized by high levels of primary productivity, and historically,
high levels of fish production. It has a diverse biological community that is influenced by
many environmental conditions. Several studies have attempted to identify demersal fish
assemblages over large spatial scales on Georges Bank. Overholtz and Tyler (1985)
found five depth-related groundfish assemblages for Georges Bank and Gulf of Maine
that were persistent temporally and spatially. Depth and salinity were identified as major
physical influences explaining assemblage structure.

Mid-Atlantic Bight: The Mid-Atlantic Bight includes the shelf and slope waters from
Georges Bank south to Cape Hatteras, and east to the Gulf Stream. Like the rest of the
continental shelf, the Mid-Atlantic Bight was shaped largely by sea level fluctuations
caused by past ice ages. The shelf’s basic morphology and sediments are derived from
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the retreat of the last ice sheet, and the subsequent rise in sea level. Since that time,
currents and waves have modified this basic structure.

The shelf slopes gently from shore out to between 75 and 150 miles offshore where it
transforms to the slope (300 to 600 ft water depth) at the shelf break. In both the mid-
Atlantic and on Georges Bank, numerous canyons incise the slope, and some cut up onto
the shelf itself. The primary morphological features of the shelf include shelf valleys and
channels, shoal massifs, scarps, and sand ridges and swales.

The sediment type covering most of the shelf in the Mid-Atlantic Bight is sand, with
some relatively small, localized areas of sand-shell and sand-gravel. On the slope, silty
sand, silt, and clay predominate. Sand provides suitable habitat properties for a variety of
fishes, invertebrates, and microorganisms. Invertebrates, such as surfclams, razor clams,
and ocean quahogs, burrow between the grains to support their characteristic sessile
behavior. Dunes and ridges provide refuge from currents and predators and habitat for
ambush predators. Several species inhabit sand habitats (e.g. amphipods, polychaetes)
that are important prey for flounder. Yellowtail and winter flounder distribution has been
correlated to sand (Langton and Uzmann 1990). In general, flatfish are more closely
associated with sand and finer sediments than are other demersal fishes.

Canyons occur near the shelf break along Georges Bank and the Mid-Atlantic Bight,
cutting into the slope and occasionally up into the shelf as well. They exhibit a more
diverse fauna, topography, and hydrography than the surrounding shelf and slope
environments. The relative biological richness of canyons is in part due to the diversity
of substrate types found in the canyons, and the greater abundance of organic matter.

Faunal assemblages were described at a broad geographic scale for Mid-Atlantic Bight
continental shelf demersal fishes, based on NMFS bottom trawl survey data between
1967 and 1976 (Colvocoresses and Musick 1983). There were clear variations in species
abundance, yet they demonstrated consistent patterns of community composition and
distribution among demersal fishes of the mid-Atlantic shelf. The boundaries between
fish assemblages generally followed isotherms and isobaths.

Coastal Features

Coastal and estuarine features in the Northeast Shelf Ecosystem include salt marshes,
mud flats, intertidal zones, and submerged aquatic vegetation, all of which provide
critical to habitats for inshore and offshore fishery resources. Coastal areas and estuaries
are important for nutrient recycling and primary productivity, and many economically
important finfish and shellfish species use these as spawning areas and nurseries for
juvenile life stages.

Rocky intertidal zones are periodically submerged, high energy environments found in
the northern portion of the Northeast system. Specially adapted residents may include
sessile invertebrates, finfish species, and algae, e.g., kelp and rockweed (which also
function as habitat). Fishery resources may depend upon particular habitat features of the
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rocky intertidal zones that provide specific prey items and refuge from predators. Sandy
beaches are most extensive along the Northeast coast. Different zones of the beach
present habitat conditions ideal for a variety of marine and terrestrial organisms. For
example, the intertidal zone is suitable habitat for many invertebrates and transient fish
which forage in these areas during high tide. Several invertebrate and fish species are
adapted for living in the high energy subtidal zone adjacent to sandy beaches.

The Council has been requested via previous public comments to include mention that
numerous old dump sites for municipal and industrial waste exist in the management
area, specifically the "106-Mile Dump Site " formerly utilized east of Delaware's ocean
coastline, beyond the Continental Shelf . Detailed information on the 106-Mile Dump
Site can be found in the 1995 EPA report to Congress on the 106-Mile Dump Site
available at:
http://www.epa.gov/adminweb/history/topics/mprsa/Monitoring,%20Research%20and%
20Surveillance%2001%20the%20106%20Mile%20Deepw.pdf. It generally concluded
that sewage sludge and/or related contaminants did not reach important areas for
commercial fisheries and that the 106-Mile Dump Site was not the prime source of the
generally low chemical contamination in tilefish, the primary commercially important
finfish species resident in the shelf/slope areas adjacent to the 106-Mile Dump Site (EPA
1995).

6.3.2 Description and Identification of EFH for the Target Species

Pursuant to the MSA / EFH Provisions (50 CFR Part 600.815 (a)(1)), an FMP must
describe EFH by life history stage for each of the managed species in the plan. This
information was previously described in Amendments 8 and 9 to the Atlantic Mackerel,
Squid, and Butterfish FMP. EFH for the managed resource is described using
fundamental information on habitat requirements by life history stage that was
summarized in a series of documents produced by NMFS. These documents are entitled
"Essential Fish Habitat Source Document: Atlantic mackerel, Scomber scombrus, Life
History and Habitat Characteristics" (Studholme et al. 1999), "Essential Fish Habitat
Source Document: Northern Shortfin Squid, Illex illecebrosus, Life History and Habitat
Characteristics" (Hendrickson and Holmes 2004), "Essential Fish Habitat Source
Document: Longfin Inshore Squid, Loligo pealeii, Life History and Habitat
Characteristics", and "Essential Fish Habitat Source Document: Butterfish, Peprilus
triacanthus, Life History and Habitat Characteristics" (Cross et al. 1999). This series of
documents, as well as additional reports and publications, were used to provide the best
available information on life history characteristics, habitat requirements, as well as
ecological relationships in Amendment 9. Electronic versions of these source documents
are available at the following website: http://www.nefsc.noaa.gov/nefsc/habitat/eth/

The following are the official EFH definitions descriptions by life history stage for
Atlantic mackerel, Illex, Loligo, and butterfish. Maps showing the geographic extent of
EFH for all life stages of these four species expect Loligo eggs can be found in
Amendment 8 to the MSB FMP (MAFMC 1998). It should also be noted that within
designated EFH, FMPs should identify habitat areas of particular concern (HAPC) within
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EFH where one or more of the following four criteria must be met: ecological function,
sensitive to human induced environmental degradation, developing activities stressing
habitat type, or rarity of habitat (50 CFR Part 600.815 (a)(9)). The MAFMC has not
recommended any portions of EFH as HAPC for Atlantic mackerel, Illex, Loligo, or
butterfish in Amendment 10, or in past Amendments to the FMP.

Atlantic mackerel

Eggs: Offshore, EFH is the pelagic waters found over the Continental Shelf (from the
coast out to the limits of the EEZ), from Maine through Cape Hatteras, North Carolina in
areas that comprise the highest 75% of the catch where Atlantic mackerel eggs were
collected in MARMAP ichthyoplankton surveys. Inshore, EFH is the “mixing” and/or
“seawater” portions of all the estuaries where Atlantic mackerel eggs are “common,”
“abundant,” or “highly abundant” on the Atlantic coast, from Passamaquoddy Bay,
Maine to James River, Virginia. Generally, Atlantic mackerel eggs are collected from
shore to 50 ft and temperatures between 41° F and 73° F.

Larvae: Offshore, EFH is the pelagic waters found over the Continental Shelf (from the
coast out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North
Carolina that comprise the highest 75% of the catch where Atlantic mackerel larvae were
collected in the MARMAP ichthyoplankton survey. Inshore, EFH is also the “mixing”
and/or “seawater” portions of all the estuaries where Atlantic mackerel larvae are
“common,” “abundant,” or “highly abundant” on the Atlantic coast, from
Passamaquoddy Bay, Maine to James River, Virginia. Generally, Atlantic mackerel
larvae are collected in depths between 33 ft and 425 ft and temperatures between 43° F
and 72° F.

Juveniles: Offshore, EFH is the pelagic water found over the Continental Shelf (from the
coast out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North
Carolina in areas that comprise the highest 75% of the catch where juvenile Atlantic
mackerel were collected in the NEFSC trawl surveys. Inshore, EFH is the “mixing”
and/or “seawater” portions of all the estuaries where juvenile Atlantic mackerel are
“common,” “abundant,” or “highly abundant” on the Atlantic coast, from
Passamaquoddy Bay, Maine to James River, Virginia. Generally, juvenile Atlantic
mackerel are collected from shore to 1050 ft and temperatures between 39° F and 72° F.

Adults: Offshore, EFH is the pelagic waters found over the Continental Shelf (from the
coast out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North
Carolina, in areas that comprise the highest 75% of the catch where adult Atlantic
mackerel were collected in the NEFSC trawl surveys. Inshore, EFH is the “mixing”
and/or “seawater” portions of all the estuaries where adult Atlantic mackerel are
“common,” “abundant,” or “highly abundant” on the Atlantic coast, from
Passamaquoddy Bay, Maine to James River, Virginia. Generally, adult Atlantic mackerel
are collected from shore to 1250 ft and temperatures between 39° F and 61° F.

Ilex
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Pre-recruits: EFH is the pelagic waters found over the Continental Shelf (from the coast
out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North
Carolina in areas that comprise the highest 75% of the catch where pre-recruit Illex were
collected in the NEFSC trawl surveys. Generally, pre-recruit lllex are collected from
shore to 600 ft and temperatures between 36° F and 73° F.

Recruits: EFH is the pelagic waters found over the Continental Shelf (from the coast out
to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North Carolina
in areas that comprise the highest 75% of the catch where recruited Illex were collected in
the NEFSC trawl surveys. Generally, recruited Illex are collected from shore to 600 ft
and temperatures between 39° F and 66° F.

Pre-recruits and recruits are stock assessment terms which relate to whether or not an
individual is selected by the directed bottom trawl fishery and correspond roughly to the
life history stages of juveniles and adults, respectively. lllex pre-recruits are less than or
equal to 10 cm and recruits are greater than 10 cm.

Loligo

Eggs: EFH for Loligo eggs occurs in coastal and offshore bottom habitats from Georges
Bank southward to Cape Hatteras. A map showing the geographic extent of EFH can be
found in Section 5 of Amendment 9 to the Atlantic Mackerel, Squid and Butterfish FMP
(MAFMC 2008). Loligo egg masses are found attached to rocks and boulders on sand or
mud bottom, as well as attached to aquatic vegetation. Generally, the following
conditions exist where Loligo egg EFH is found: bottom water temperatures between
100C and 23°C, salinities of 30 to 32 ppt, and depths less than 50 meters.

Pre-recruits: EFH is the pelagic waters found over the Continental Shelf (from the coast
out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North
Carolina in areas that comprise the highest 75% of the catch where pre-recruit Loligo
were collected in the NEFSC trawl surveys. Generally, pre-recruit Loligo are collected
from shore to 700 ft and temperatures between 4° F and 27° F.

Recruits: EFH is the pelagic waters found over the Continental Shelf (from the coast out
to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North Carolina
in areas that comprise the highest 75% of the catch where recruited Loligo were collected
in the NEFSC trawl surveys. Generally, recruited Loligo are collected from shore to 1000
ft and temperatures between 39° F and 81° F.

Pre-recruits and recruits are stock assessment terms which relate to whether or not an
individual is selected by the directed bottom trawl fishery and correspond roughly to the
life history stages juveniles and adults, respectively. Loligo pre-recruits are less than or
equal to 8 cm and recruits are greater than 8 cm.
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Butterfish

Eggs: Offshore, EFH is the pelagic waters found over the Continental Shelf (from the
coast out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North
Carolina in areas that comprise the highest 75% of the catch where butterfish eggs were
collected in MARMAP ichthyoplankton surveys. Inshore, EFH is the “mixing” and/or
“seawater” portions of all the estuaries where butterfish eggs are “common,” “abundant,”
or “highly abundant” on the Atlantic coast, from Passamaquoddy Bay, Maine to James
River, Virginia. Generally, butterfish eggs are collected from shore to 6000 ft and
temperatures between 52° F and 63° F.

Larvae: Offshore, EFH is the pelagic waters found over the Continental Shelf (from the
coast out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North
Carolina areas that comprise the highest 75% of the catch where butterfish larvae were
collected in the NEFSC trawl surveys. Inshore, EFH is the “mixing” and/or “seawater”
portions of all the estuaries where butterfish larvae are “common,” “abundant,” or
“highly abundant” on the Atlantic coast, from Passamaquoddy Bay, Maine to James
River, Virginia. Generally, butterfish larvae are collected in depths between 33 ft and
6000 ft and temperatures between 48° F and 66° F.

Juveniles: Offshore, EFH is the pelagic waters found over the Continental Shelf (from
the coast out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras,
North Carolina in areas that comprise the highest 75% of the catch where juvenile
butterfish were collected in the NEFSC trawl surveys. Inshore, EFH is the “mixing”
and/or “seawater” portions of all the estuaries where juvenile butterfish are “common,”
“abundant,” or “highly abundant” on the Atlantic coast, from Passamaquoddy Bay,
Maine to James River, Virginia. Generally, juvenile butterfish are collected in depths
between 33 ft and 1200 ft and temperatures between 37° F and 82° F.

Adults: Offshore, EFH is the pelagic waters found over the Continental Shelf (from the
coast out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North
Carolina in areas that comprise the highest 75% of the catch where adult butterfish were
collected in the NEFSC trawl surveys. Inshore, EFH is the “mixing” and/or “seawater”
portions of all the estuaries where adult butterfish are “common,” “abundant,” or “highly
abundant” on the Atlantic coast, from Passamaquoddy Bay, Maine to James River,
Virginia. Generally, adult butterfish are collected in depths between 33 ft and 1200 ft
and temperatures between 37° F and 82° F.

6.3.3 Evaluation of Impacts of the Target Fishery on EFH

Amendment 9 fully considered both effects of the MSB fisheries on EFH and measures to
minimize the impact of MSB fisheries on EFH. Thus EFH measures are not being
considered in Amendment 10 so the description of impacts to EFH is not repeated in this
document. The final Amendment 9 SEIS containing this information is available at:
http://www.nero.noaa.gov/nero/regs/com.html (April 2008). In summary review of the
Amendment 9 analyses, bottom trawls are the principal gear used in MSB fisheries and
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they are known to adversely impact benthic habitats in a manner that is more than
minimal and not temporary in nature (however since 2001 the mackerel fishery has been
mostly caught with midwater trawls). Among the various alternatives considered,
Amendment 9 established GRAs in Lydonia and Oceanographer Canyons for the purpose
of minimizing the adverse impacts of bottom trawling for MSB species on EFH for
species managed in other FMPs. Nothing has changed in the MSB fisheries since these
GRAs were established that would increase impacts on EFH, therefore, the adverse
impacts of bottom trawling in this fishery continue to be minimized and no additional
habitat management measures are needed.

6.4 ENDANGERED AND PROTECTED SPECIES

There are numerous species which inhabit the environment within the management unit
of this FMP that are afforded protection under the Endangered Species Act (ESA) of
1973 (i.e., for those designated as threatened or endangered) and/or the Marine Mammal
Protection Act of 1972 (MMPA). Eleven are classified as endangered or threatened
under the ESA, while the rest are protected by the provisions of the MMPA. The subset
of these species that are known to have interacted with the SMB fisheries is provided in
this document section. The Council has determined that the following list of species
protected either by the Endangered Species Act of 1973 (ESA), the Marine Mammal
Protection Act of 1972 (MMPA), or the Migratory Bird Act of 1918 may be found in the
environment utilized by Atlantic mackerel, squid and butterfish fisheries:

* = Known to have interacted with SMB fisheries

Cetaceans

Species Status
Northern right whale (Eubalaena glacialis) Endangered
Humpback whale (Megaptera novaeangliae) Endangered
Fin whale (Balaenoptera physalus) Endangered
Blue whale (Balaenoptera musculus) Endangered
Sei whale (Balaenoptera borealis) Endangered
Sperm whale (Physeter macrocephalus Endangered
Minke whale (Balaenoptera acutorostrata) Protected
Beaked whales (Ziphius and Mesoplodon spp.) Protected
Risso's dolphin (Grampus griseus) Protected
*Pilot whale (Globicephala spp.) Protected
*White-sided dolphin (Lagenorhynchus acutus) Protected
*Common dolphin (Delphinus delphis) Protected
Spotted and striped dolphins (Stenella spp.) Protected
Bottlenose dolphin (Tursiops truncatus) Protected
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Sea Turtles

Species Status
*Leatherback sea turtle (Dermochelys coriacea) = Endangered
Kemp's ridley sea turtle (Lepidochelys kempii) Endangered
Green sea turtle (Chelonia mydas) Endangered
Hawksbill sea turtle (Eretmochelys imbricata) Endangered
*Loggerhead sea turtle (Caretta caretta) Threatened
Fish

Species Status
Shortnose sturgeon (Acipenser brevirostrum) Endangered
Atlantic salmon (Salmo salar) Endangered
Smalltooth sawfish (Pristis pectinata) Endangered
Birds

Species Status
Roseate tern (Sterna dougallii dougallii) Endangered
Piping plover (Charadrius melodus) Endangered
Critical Habitat Designations

Species Area

Right whale Cape Cod Bay and Great South

Channel

Protected Species Interactions with the Managed Resources — Includes Fishery
Classification under Section 118 of Marine Mammal Protection Act

Species Status
Common dolphin (Delphinus delphis) Protected
White-sided dolphin (Lagenorhynchus acutus) Protected
Pilot whale (Globicephala spp.) Protected
Leatherback sea turtle (Dermochelys coriacea) Endangered
Loggerhead sea turtle (Caretta caretta) Threatened

Under section 118 of the MMPA, the NMFS must publish and annually update the List of
Fisheries (LOF), which places all U.S. commercial fisheries in one of three categories
based on the level of incidental serious injury and mortality of marine mammals in each
fishery (arranging them according to a two tiered classification system). The
categorization of a fishery in the LOF determines whether participants in that fishery may
be required to comply with certain provisions of the MMPA, such as registration, NEFOP
observer coverage, and take reduction plan requirements. The classification criteria
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consists of a two tiered, stock-specific approach that first addresses the total impact of all
fisheries on each marine mammal stock (Tier 1) and then addresses the impact of the
individual fisheries on each stock (Tier 2). If the total annual mortality and serious injury
of all fisheries that interact with a stock is less than 10% of the Potential Biological
Removal (PBR) for the stock then the stock is designated as Tier 1 and all fisheries
interacting with this stock would be placed in Category III. Otherwise, these fisheries are
subject to categorization under Tier 2. PBR is the product of minimum population size,
one-half the maximum productivity rate, and a “recovery” factor (MMPA Sec. 3. 16
U.S.C. 1362; Wade and Angliss 1997).

Under Tier 2, individual fisheries are subject to the following categorization:

Category I. Annual mortality and serious injury of a stock in a given fishery is greater
than or equal to 50% of the PBR level;

Category II. Annual mortality and serious injury of a stock in a given fishery is greater
than one percent and less than 50% of the PBR level; or

Category III. Annual mortality and serious injury of a stock in a given fishery is less than
one percent of the PBR level.

In Category I, there is documented information indicating a "frequent" incidental
mortality and injury of marine mammals in the fishery. In Category II, there is
documented information indicating an "occasional" incidental mortality and injury of
marine mammals in the fishery. In Category III, there is information indicating no more
than a "remote likelihood" of an incidental taking of a marine mammal in the fishery or,
in the absence of information indicating the frequency of incidental taking of marine
mammals, other factors such as fishing techniques, gear used, methods used to deter
marine mammals, target species, seasons and areas fished, and species and distribution of
marine mammals in the area suggest there is no more than a remote likelihood of an
incidental take in the fishery. "Remote likelihood" means that annual mortality and
serious injury of a stock in a given fishery is less than or equal to 10% of the PBR level
or, that it is highly unlikely that any marine mammal will be incidentally taken by a
randomly selected vessel in the fishery during a 20-day period or, in the absence of
reliable information it is at the discretion of the Assistant Administrator (AA) for
Fisheries to determine whether the incidental injury or mortality qualifies (or not) for a
specific category.

Marine Mammal Stock Assessment Reports:

As required by the Marine Mammal Protection Act (MMPA), NMFS has incorporated
earlier public comments into revisions of marine mammal stock assessment reports.
These reports contain information regarding the distribution and abundance of the stock,
population growth rates and trends, the stock's Potential Biological Removal level,
estimates of annual human-caused mortality and serious injury from all sources,
descriptions of the fisheries with which the stock interacts, and the status of the stock.
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The MMPA requires these assessments to be reviewed at least annually for strategic
stocks and stocks for which significant new information is available, and at least once
every 3 years for non-strategic stocks.

The final 2006 individual stock assessment reports, as well as regional compilations, are
available at http://www.nmfs.noaa.gov/pr/sars/. The "U.S. Atlantic and Gulf of Mexico
Marine Mammal Stock Assessments -- 2006" report is also available online at:
http://www.nefsc.noaa.gov/nefsc/publications/tm/tm201/. For more information, read the
Federal Register notice
http://a257.g.akamaitech.net/7/257/2422/01jan20071800/edocket.access.gpo.gov/2007/pd

f/E7-4956.pdf

NMES elevated the (mid-water) SMB fishery to Category I in the 2001 LOF but it was
reduced to a Category II fishery in 2007 (see discussion below describing the Atlantic
Trawl Gear Take Reduction Plan). Trawl fisheries targeting squid occur mainly in
southern New England and Mid-Atlantic waters and typically use small mesh otter trawls
throughout the water column. Trawl fisheries targeting mackerel occur mainly in
southern New England and Mid-Atlantic waters and generally operate in mid-water.
Butterfish are predominately caught incidental to directed squid and mackerel trawl
fisheries. The reduction in interactions documented between the SMB fisheries and
several species/stocks of marine mammals compared to previous years led to the re-
classification. The proposed List of Fisheries for 2008 is now available at the following
internet website address: http://www.nmfs.noaa.gov/pr/interactions/lof/#lof). No changes
which would affect the classification of the fisheries managed under this FMP are
proposed for 2008.

Based on data presented in the 2006 Stock Assessment Report (SAR), annual serious
injury and mortality across all fisheries for common dolphin, white sided dolphin, and
pilot whale exceeds 10% of each species PBR. PBR is 899, 364, and 247 for these
“species”, respectively, and the average annual mortality from all fisheries is 119, 38 and
201, respectively. With respect to the SMB fisheries, the 2006 SAR average annual
mortality of common dolphins was unknown, while estimates for white-sided dolphins
was zero and for pilot whales was nine (Waring et al. 2007).

6.4.1 Description of species of concern which are protected under MMPA

The following is a description of species of concern because they are protected under
MMPA and, as discussed above, have had documented interactions with fishing gears
used to harvest species managed under this FMP. This following species of cetaceans are
known to interact with the Atlantic Mackerel Squid and Butterfish fisheries:

Common dolphin

The common dolphin may be one of the most widely distributed species of cetaceans, as

it is found worldwide in temperate, tropical, and subtropical seas. In the North Atlantic,
common dolphins appear to be present along the coast over the continental shelf along
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the 200-2000 m isobaths or over prominent underwater topography from 50° N to 40°S
latitude (Evans 1994). The species is less common south of Cape Hatteras, although
schools have been reported as far south as eastern Florida (Gaskin 1992). They are
widespread from Cape Hatteras northeast to Georges Bank (35 to 42 North latitude) in
outer continental shelf waters from mid-January to May (Hain et al. 1981; CETAP 1982;
Payne et al. 1984). Common dolphins move northward onto Georges Bank and the
Scotian Shelf from mid-summer to autumn (Palka et al. Unpubl. Ms.). Selzer and Payne
(1988) reported very large aggregations (greater than 3,000 animals) on Georges Bank in
autumn. Common dolphins are occasionally found in the Gulf of Maine, where
temperature and salinity regimes are lower than on the continental slope of the Georges
Bank/mid-Atlantic region (Selzer and Payne 1988). Migration onto the Scotian Shelf and
continental shelf off Newfoundland occurs during summer and autumn when water
temperatures exceed 11°C (Sergeant et al. 1970; Gowans and Whitehead 1995).

Total numbers of common dolphins off the USA or Canadian Atlantic coast are
unknown, although several estimates from selected regions of the habitat do exist for
selected time periods. As recommended in the GAMS Workshop Report (Wade and
Angliss 1997), estimates older than eight years are deemed unreliable, therefore should
not be used for PBR determinations. Further, due to changes in survey methodology
these data should not be used to make comparisons to more current estimates (Waring et
al. 2002). The best 2004 abundance estimate for common dolphins is the sum of the
estimates from the two 2004 U.S. Atlantic surveys, 116,005 (CV = 0.258), where the
estimate from the northern U.S. Atlantic is 85,809 (CV =0.294), and from the southern
U.S. Atlantic is 30,196 (CV =0.537). This joint estimate is considered best because
together these two surveys have the most complete coverage of the species’ habitat. The
minimum population size is 93,663. The maximum productivity rate is 0.04, the default
value for cetaceans. The “recovery” factor, which accounts for endangered, depleted,
threatened stocks, or stocks of unknown status relative to optimum sustainable population
(OSP) is assumed to be 0.48 because the CV of the average mortality estimate is between
0.3 and 0.6 (Wade and Angliss 1997), and because this stock is of unknown status. PBR
for the western North Atlantic common dolphin is §99.

Fishery Interactions
The following information was taken from the latest stock assessment for common

dolphin contained in Waring et al. (2007) which summarizes incidental mortality of this
species through 2004.

Illex Squid

No incidental takes of common dolphins have been observed in the Illex fishery.

Loligo Squid

All incidental takes attributed to this fishery were observed during the first quarter of the
year (Jan-Mar), exclusively in the offshore fishery. The estimated fishery-related
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mortality of common dolphins attributable to the fall/winter offshore fishery was 0
between 1997-1998, 49 in 1999 (CV=0.97), 273 in 2000 (CV=0.57), 126 in 2001
(CV=1.09) and 0 in 2002-2003. The average annual mortality between 1999-2003 was
90 common dolphins (CV=0.47). However, these estimates should be viewed with
caution due to the extremely low (<1%) observer coverage.

Atlantic Mackerel

The estimated fishery-related mortality attributed to this fishery was 161 (CV=0.49)
animals in 1997 and zero between 1999-2003. A U.S. joint venture (JV) fishery was
conducted in the mid-Atlantic region from February-May 1998. NMFS maintained 100%
observer coverage on the foreign JV vessels where 152 transfers from the U.S. vessels
were observed. Seventeen incidental takes of common dolphin were observed in the
1998 JV mackerel fishery. This fishery did not operate in 1999-2003.

Mid-Atlantic Bottom Trawl

Three common dolphins were observed taken in the mid-Atlantic bottom trawl fishery in
2000, two in 2001, and nine in 2004 (Waring et al, 2007).

White-sided dolphin (Lagenorhynchus acutus)

White-sided dolphins are found in temperate and sub-polar waters of the North Atlantic,
primarily in continental shelf waters to the 100m depth contour. The species inhabits
waters from central West Greenland to North Carolina (about 35° N) and perhaps as far
east as 43° W (Evans 1987). Distribution of sightings, strandings and incidental takes
suggest the possible existence of three stocks units: Gulf of Maine, Gulf of St. Lawrence
and Labrador Sea stocks (Palka et al. 1997). Evidence for a separation between the well
documented unit in the southern Gulf of Maine and a Gulf of St. Lawrence population
comes from a hiatus of summer sightings along the Atlantic side of Nova Scotia. This
has been reported in Gaskin (1992), is evident in Smithsonian stranding records, and was
seen during abundance surveys conducted in the summers of 1995 and 1999 that covered
waters from Virginia to the entrance of the Gulf of St. Lawrence. White-sided dolphins
were seen frequently in Gulf of Maine waters and in waters at the mouth of the Gulf of
St. Lawrence, but only a few sightings were recorded between these two regions. The
Gulf of Maine stock of white sided dolphins is most common in continental shelf waters
from Hudson Canyon (approximately 39°N) north through Georges Bank, and in the Gulf
of Maine to the lower Bay of Fundy. Sightings data indicate seasonal shifts in
distribution (Northridge et al. 1997). During January to May, low numbers of white-
sided dolphins are found from Georges Bank to Jeffrey's Ledge (off New Hampshire),
and even lower numbers are south of Georges Bank, as documented by a few strandings
collected on beaches of Virginia and North Carolina. From June through September,
large numbers of white-sided dolphins are found from Georges Bank to lower Bay of
Fundy. From October to December, white-sided dolphins occur at intermediate densities
from southern Georges Bank to southern Gulf of Maine (Payne and Heinemann 1990).
Sightings south of Georges Bank, particularly around Hudson Canyon, have been seen at
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all times of the year but at low densities. The Virginia and North Carolina observations
appear to represent the southern extent of the species range. Prior to the 1970's, white-
sided dolphins in U.S. waters were found primarily offshore on the continental slope,
while whitebeaked dolphins (L. albirostris) were found on the continental shelf. During
the 1970’s, there was an apparent switch in habitat use between these two species. This
shift may have been a result of the decrease in herring and increase in sand lance in the
continental shelf waters (Katona et al. 1993; Kenney et al. 1996).

The total number of white-sided dolphins along the eastern USA and Canadian Atlantic
coast is unknown, although the best available current abundance estimate for white-sided
dolphins in the Gulf of Maine stock is 51,640 (CV=0.38) as estimated from the July to
August 1999 line transect survey because this survey is recent and provided the most
complete coverage of the known habitat. The minimum population size is 37,904. The
maximum productivity rate is 0.04, the default value for cetaceans. The “recovery”
factor, which accounts for endangered, depleted, threatened, or stocks of unknown status
relative to optimum sustainable population (OSP) is assumed to be 0.48 because this
stock is of unknown status and the CV of the mortality estimate is between 0.3 and 0.6.
PBR for the Gulf of Maine stock of the western North Atlantic white-sided dolphin is
364.

Fishery Interactions
The following information was taken from the latest stock assessment for white-sided

dolphin contained in Waring et al (2007) which summarizes incidental mortality of this
species through 2004.

Illex squid

According to Waring et al. (2007), no white-sided dolphin takes have been observed
taken incidental to lllex squid fishing operations since 1996.

Loligo squid

According to Waring et al. (2007), no white-sided dolphin takes have been observed
taken incidental to Loligo squid fishing operations since 1996.

Atlantic mackerel

NMEFS NEFOP observers in the Atlantic foreign mackerel fishery reported 44 takes of
Atlantic white-sided dolphins incidental to fishing activities in the continental shelf and
continental slope waters between March 1977 and December 1991 (Waring et al. 1990;
NMES unpublished data). This total includes 9 documented takes by U.S. vessels
involved in joint-venture fishing operations in which U.S. captains transfer their catches
to foreign processing vessels. No incidental takes of white-sided dolphin were observed
in the Atlantic mackerel JV fishery when it was observed in 1998. One white-sided
dolphin incidental take was observed in 1997 and none since then.
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Northeast Mid-water Trawl Fishery (Including Pair Trawl)

The two most commonly targeted fish in this fishery are herring (94% of VTR records)
and mackerel (0.4%). The observer coverage in this fishery was highest during 2003 and
2004, although a few trips in earlier years were observed. A white-sided dolphin was
observed taken in the single trawl fishery on the northern edge of Georges Bank during
July 2003 in a haul targeting herring. A bycatch rate model fit to all observed mid-water
trawl data (including paired and single, and Northeast and mid-Atlantic mid-water trawls,
that targeted either herring or mackerel and were observed between 1999 and 2004
(NMFS unpublished data)) provided the following annual fishery-related mortality (CV
in parentheses) estimates: 4.3 (0.74) in 1999, 4.5 (0.74) in 2000, 8.9 (0.74) in 2001, 14
(0.44) in 2002, 2.0 (0.74) in 2003, and 0.5 (0.5) in 2004. According to Waring et al.
(2007), the average annual estimated fishery-related mortality during 2002-2004 was 6.0
(0.33).

Mid-Atlantic Mid-water Trawl Fishery (Including Pair Trawl)

The two most commonly targeted fish in this fishery are herring (54% of VTR records)
and mackerel (26%). The observer coverage in this fishery was highest during 2000,
2003 and 2004, although a few trips in other years were observed. A white-sided dolphin
was observed taken in the pair trawl fishery near Hudson Canyon (off New Jersey) during
February 2004 in a haul targeting mackerel (but landing nothing). A bycatch rate model
fit to all observed mid-water trawl data (including paired and single, and Northeast and
mid-Atlantic mid-water trawls, which targeted either herring or mackerel and were
observed between 1999 and 2004 (NMFS unpublished data)) provided the following
annual fishery-related mortality (CV in parentheses) estimates: 0 (0.55) in 1999, 0 (0.55)
in 2000, 0 (0.55) in 2001, 9.4 (0.55) in 2002, 73 (0.55) in 2003, and 31 (0.55) in 2004).
According to Waring et al. 2007, the average annual estimated fishery-related mortality
during 2000-2004 was 23 (0.39).

Mid-Atlantic Bottom Trawl Fishery

One white-sided dolphin incidental take was observed in 1997. Recently observer
coverage for this fishery has been about 1%, except for 2004 when it was 3% (Waring et
al. 2007).

Long-finned (Globicephala melas) and short-finned (Globicephala macrorhynchus)
pilot whales

There are two species of pilot whales in the Western Atlantic - the Atlantic (or long-
finned) pilot whale, Globicephala melas, and the short-finned pilot whale, G.
macrorhynchus. These species are difficult to identify to the species level at sea;
therefore, the descriptive material below refers to Globicephala sp., and is identified as
such. The species boundary is considered to be in the New Jersey to Cape Hatteras area.
Sightings north of this are likely G. melas. Pilot whales (Globicephala sp.) are
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distributed principally along the continental shelf edge in the winter and early spring off
the northeast USA coast, (CETAP 1982; Payne and Heinemann 1993). In late spring,
pilot whales move onto Georges Bank and into the Gulf of Maine and more northern
waters, and remain in these areas through late autumn (CETAP 1982; Payne and
Heinemann 1993). In general, pilot whales occupy areas of high relief or submerged
banks. They are also associated with the Gulf Stream north wall and thermal fronts along
the continental shelf edge (Waring et al. 1992; Waring et al. 2002).

The long-finned pilot whale is distributed from North Carolina to North Africa (and the
Mediterranean) and north to Iceland, Greenland and the Barents Sea (Leatherwood et al.
1976; Abend 1993; Buckland et al. 1993). The stock structure of the North Atlantic
population is uncertain (Fullard et al. 2000). Recent morphometrics and genetics
(Siemann 1994; Fullard et al. 2000) studies have provided little support for stock
structure across the Atlantic (Fullard et al. 2000). However, Fullard et al. (2000) have
proposed a stock structure that is correlated to sea surface temperature: 1) a cold-water
population west of the Labrador/North Atlantic current and 2) a warm-water population
that extends across the Atlantic in the Gulf Stream (Waring et al. 2002).

The short-finned pilot whale is distributed worldwide in tropical to warm temperate water
(Leatherwood and Reeves 1983). The northern extent of the range of this species within
the USA Atlantic Exclusive Economic Zone (EEZ) is generally thought to be Cape
Hatteras, North Carolina (Leatherwood and Reeves 1983). Sightings of these animals in
U.S. Atlantic EEZ occur primarily within the Gulf Stream [Southeast Fisheries Science
Center (SEFSC) unpublished data], and along the continental shelf and continental slope
in the northern Gulf of Mexico. There is no information on stock differentiation for the
Atlantic population (Waring et al. 2002).

The total number of pilot whales off the eastern USA and Canadian Atlantic coast is
unknown, although the best 2004 abundance estimate for Globicephala sp. is the sum of
the estimates from the two 2004 U.S. Atlantic surveys, 30,847 (CV =0.269), where the
estimate from the northern U.S. Atlantic is 15,436 (CV =0.325) , and from the southern
U.S. Atlantic is 15,411 (CV =0.428). This joint estimate is considered best because
together these two surveys have the most complete coverage of the species’ habitat. The
minimum population size for Globicephala sp. is 24,697. The maximum productivity
rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for
endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum
sustainable population (OSP) is assumed to be 0.50 because the CV of the average
mortality estimate is less than 0.3 (Wade and Angliss 1997) and because this stock is of
unknown status. PBR for the western North Atlantic Globicephala sp. is 247.
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Fishery Interactions

The following information was taken from the latest stock assessment for pilot whales
contained in Waring et al. (2007) which summarizes incidental mortality of these species
through 2004.

Illex Squid

Since 1996, 45% of all pilot whale takes observed were caught incidental to Illex squid
fishing operations; 1 in 1996, 1 in 1998 and 2 in 2000. Annual observer coverage of this
fishery has varied widely and reflects only the months when the fishery is active. The
estimated fishery-related mortality of pilot whales attributable to this fishery was: 45 in
1996 (CV=1.27), 0 in 1997, 85 in 1998 (CV=0.65), 0 in 1999, 34 in 2000 (CV=0.65),
unknown in 2001-2002 due to no observer coverage, and 0 in 2003. The average annual
mortality between 1999-2003 was 11 pilot whales (CV=0.65).

Loligo Squid

Only one pilot whale incidental take has been observed in Loligo squid fishing operations
since 1996. The one take was observed in 1999 in the offshore fishery. No pilot whale
takes have been observed in the inshore fishery. The estimated fishery-related mortality
of pilot whales attributable to the fall/winter offshore fishery was 0 between 1996 and
1998, 49 in 1999 (CV=0.97) and 0 between 2000 and 2003. The average annual
mortality between 1999-2003 was 10 pilot whales (CV=0.97). However, these estimates
should be viewed with caution due to the extremely low (<1%) observer coverage.

Atlantic Mackerel

No incidental takes of pilot whales have been observed in the mackerel fishery. The
former distant water fleet fishery has been non-existent since 1977. There is also a
mackerel trawl fishery in the Gulf of Maine that generally occurs during the summer and
fall months (May-December) (Clark ed. 1998). There have been no observed incidental
takes of pilot whales reported for the Gulf of Maine fishery.

Mid-Atlantic Bottom Trawl

Two pilot whales were taken in the Gulf of Maine in 2000.

Northeast Mid-Water Trawl — Including Pair Trawl

The two most commonly targeted fish in this fishery are herring (94% of VTR records)
and mackerel (0.4%). Thus, the observer coverage and bycatch estimates are only for
these two sub-fisheries. The observer coverage in this fishery was highest during 2003
and 2004, though a few trips in earlier years were observed. A pilot whale was observed
taken in the single trawl fishery on the northern edge of Georges Bank in a haul targeting
herring. Due to small sample sizes, the bycatch rate model used all observed mid-water
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trawl data, including paired and single, and Northeast and mid-Atlantic mid-water trawls,
that targeted either herring or mackerel and were observed between 1999 and 2004
(NMFS unpublished data). The model that best fit these data was a binomial logistic
regression model that included target species and bottom slope as significant explanatory
variables, and soak duration as the unit of effort. Estimated annual fishery-related
mortalities (CV in parentheses) were 4.6 (0.74) in 2000, 11 (0.74) in 2001, 8.9 (0.74) in
2002, 14 (0.74) in 2003, and 5.8 (0.74) in 2004 . The average annual estimated fishery-
related mortality during 2002-2004 was 8.9 (0.35).

6.4.2 Atlantic Trawl Gear Take Reduction Plan

The NMFS convened an Atlantic Trawl Gear Take Reduction Team (ATGTRT) in 2006
as part of a settlement agreement with Center for Biological Diversity. The ATGTRT
was convened with the goal of developing consensus recommendations to guide NMFS
in creating a Take Reduction Plan (TRP). The TRP focuses on reducing serious injury
and mortality (bycatch) of long-finned pilot whales (Globicephala melas), short-finned
pilot whales (Globicephala macrorhynchus), white-sided dolphins (Lagenorhynchus
acutus), and common dolphins (Delphinus delphis) in several trawl gear fisheries in the
Atlantic Ocean. These marine mammal species are known to interact with the Mid-
Atlantic Mid-water Trawl fishery, which was classified in the MMPA List of Fisheries
(LOF) as a Category I fishery (i.e., one that has frequent incidental mortalities or serious
injuries of marine mammals) at the time the ATGTRT was convened in 2006. These
marine mammal species are also known to interact with the Mid-Atlantic Bottom Trawl,
Northeast Mid-water Trawl, and the Northeast Bottom Trawl fisheries, which are
classified as Category II fisheries (i.e., those that have annual mortality and serious injury
greater than 1 percent and less than 50 percent of the PBR level) on the MMPA LOF.

Under the framework of section 118 of the Marine Mammal Protection Act (MMPA), the
ATGTRT will aim to draft a TRP that reduces bycatch of these stocks to insignificant
levels approaching a zero mortality and serious injury rate (known as the Zero Mortality
Rate Goal, or ZMRG), taking into account the economics of the fishery, the availability
of existing technology, and existing state or regional fishery management plans, within
five years of implementation. NMFS has identified ZMRG as ten percent of the Potential
Biological Removal (PBR) rate, which is defined as the maximum level of mortality
(excluding natural deaths) that will not harm a particular stock. The ATGTRT is in the
unique situation of designing a take reduction plan for cetacean populations that are
currently below their respective PBR levels; thus, rather than working to achieve PBR
within six months of implementing the TRP, the Team can focus on the five-year goal of
reaching ZMRG. Another unique characteristic of the Team is that it is gear-based rather
than species-based. Although white-sided dolphins were not originally included in the
settlement agreement, when looking at the data, NMFS found that the bycatch rate of this
species was below PBR, but above the insignificant threshold, similar to the other species
addressed in the settlement agreement. NMFS decided to include white-sided dolphins in
the list of stocks under the ATGTRT’s purview to proactively address bycatch of this
stock before it potentially exceeds PBR.
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The first meeting of the ATGTRT was held on September 19-22, 2006 in Providence, RI.
The team received summary information on available data relating to abundance and
mortality of the four species included in the TRP. ATGTRT members asked NMFS to
reevaluate the classification of the mid-water trawl fishery as a Category I fishery based
on the most recent estimates of bycatch. At that meeting, NMFS noted that the tier
analysis that supported the mid-water trawl fishery’s elevation to Category I was based
on the average takes over the most recent five year period. During this period one of the
years utilized for the mid-water trawl fishery elevation included an increase in marine
mammal bycatch that appeared to drive the fisheries Category I classification. Because
the increase in marine mammal takes that resulted in the elevation of the mid-Atlantic
mid-water trawl fishery to Category I is no longer part of the 5-year average considered
in the tier-analysis, the TRT requested that NMFS re-evaluate the classification of the
mid-Atlantic mid-water trawl fishery as a Category I fishery. The tier analysis requested
by the ATGTRT resulted in a reclassification of the mid-water trawl fishery to Category
II in the MMPA List of Fisheries (LOF) for 2007.

A second meeting of the ATGTRT was convened in Baltimore, MD on April 25-26,
2007. NMFS scientists presented new PBR data for white-sided dolphin and explained
how updated abundance estimates for those species were used to determine the new PBR.
Abundance estimates, and therefore also PBR, were not updated for common dolphin,
and pilot whales because the data for those species was collected in 2004 and were still
considered current. Updated results on bycatch estimates by species were also presented.

In addition to presenting biological and economic information updates, NMFS briefed the
ATGTRT on the timeline and requirements for developing a TRP for non-strategic stocks
in Category II fisheries. A NOAA General Counsel (GC) guidance memo indicated that
there is no timeline within the MMPA requiring the ATGTRT to submit a draft TRP
because all the fisheries affected by the ATGTRT are Category II fisheries and none of
the stocks under the ATGTRP are strategic at this time. While the GC guidance memo
indicated that there is no timeline contained within the MMPA requiring the TRT to
submit a draft TRP, NMFS requested that the TRT move forward and make the best
effort possible to meet the 11 month obligation to develop a TRP. While unable to agree
on whether to develop a TRP within the 11 month timeframe, TRT members did agree
that developing a research plan would maintain progress towards obtaining the ultimate
goal of reducing the serious injury and mortality of marine mammals in Atlantic trawl
fisheries. By the conclusion of the meeting the ATGTRT finalized a consensus research
strategy to present to NMFS. The strategy stated the following:

The Atlantic Trawl Take Reduction Team (ATGTRT) recommends, by consensus, the
following strategies for Atlantic Trawl Fisheries. The ATGTRT does not intend for these
recommendations to be considered as a TRP for the purposes of the MMPA at this time.

Education & Outreach:

- Operate this as an Education & Outreach Subgroup so we can include all
stakeholders to inform captains/crewmen/company owners on this process.
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2-sided laminated placard for captains and crews to reference while at sea, that
provides the following information:

0 Make fishermen aware of hotspots (statistical area, time, etc. . .) where
observers have seen elevated interaction with marine mammals — so they can
be informed of voluntary measures (i.e. reduce the number of turns and tow
times while fishing at night). The Subgroup should determine whether this is
applicable for bottom trawl operations.

o0 Encourage recording and reporting of sighting of marine mammals and
behavior in and around fishing operations. Hopefully these data can
eventually move beyond the level of anecdotal information to become part of
assessment processes.

NMFS Assistance:

Develop species identification placard.

Clarify takes between pair- and single- mid-water trawls and various bottom trawl
fisheries.

Resolve white-sided dolphin assessment uncertainty — why is there so much variation
in the white-sided dolphin abundance estimates and determine stock structure?
Elucidate fishery characteristics (i.e. revenue valuation, trawl and trip volumes, etc. .
.) of trawl fisheries. Document the social and economic value of the trawl fisheries
before mitigation.

Observer program to clarify kite v. transducer panel in the pair-trawl fishery.
Additional investigation is needed on whether there are kites in the pair trawl fishery
(observer confusion? Given different names by captains?). Why do the pair trawls
labeled this way have higher bycatch rates?

Update Pilot Whale abundance estimates with 2006 survey data. Determine if this is
applicable to other stocks.

Generate maps from Maine to the North Carolina/South Carolina border that
encompass all of the closures and gear modification areas affecting these trawl
fisheries (MMPA, National Marine & Horseshoe Crab Sanctuaries, MSA, etc).
Convene Industry/NMFS workshop to help differentiate the various bottom trawl
fisheries in New England and the Mid-Atlantic, based on fishing practices.

Add info on kites to bottom trawl observer logs.

Provide more observer coverage in the Mid-Atlantic.

For mid-water trawl, between 38 — 39 lat, more observer coverage is needed to

see if the elevated bycatch rate there really exists or is just due to very low

coverage.

More observer coverage is needed in 622 and 627 for bottom trawls, to see what

IS going on there.

Research & Gear Mitigation

Operate this as a Research & Gear Mitigation Subgroup so we can include all
stakeholders.

Convene Industry Workshop to build on the 2006 workshop in Atlantic City, NJ which
reviewed the characteristics of trawl fisheries with takes, and early field research.
Phased Research Plan:
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o Stepl
= |Industry video of normal trawl operations.
= Industry video and sonar of mammals interacting with gear (in
consultation with NEFSC, SEFSC — Pascagoula Lab, industry
consultants, etc).
0 Step?2
= Field experimentation with various excluder devices and other gear
modifications (w/ NEFSC, SEFSC - Pascagoula Lab, industry
consultants, etc. . .).
= Observations of fishing practice modifications.

o Step3
= Industry and partners bring results of research to Research & Gear
Mitigation Subgroup to discuss the information and how to move
forward.

Caveats and needs that apply to the Research & Gear Mitigation component of the
Strategy:
o Funding for video equipment, vessel use, lost revenues
o0 Marine mammal takes occurring in NMFS-sanctioned experiments not be
extrapolated into the fishery. [NMFS will investigate various options against
takes counting for PBR.]
0 NMFS reviews videos and provides confidentiality protection for video
materials.
0 Expeditiously process necessary permits.
o0 No loss of days at sea for vessel participation.

Other Research Recommendations
o0 Additional information is needed on the annual distribution of these marine
mammals. General research on seasonal overlap of the mammals and the
fisheries will be helpful.
o0 NMFS work expeditiously to differentiate pilot whales and takes by species.
o0 Why is there a correlation between vessel horsepower and vessel bycatch?
NMFS can analyze the data they have to see why vessel horsepower is

important (size of boat, speed, size of net, noise, etc). It would also be good to

brainstorm with industry to get their thoughts on this.
Review observer data to look for correlations in regards to marine mammal takes, diet
and discards.

Additional background information on the ATGTRP, including complete meeting
summaries, is available at the following website:
http://www.nero.noaa.gov/prot_res/atgtrp/index.html.
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6.4.3 Description of Turtle Species with Documented Interactions with the SMB
Fisheries

Leatherback sea turtles (Dermochelys coriacea)

Leatherback turtles are widely distributed throughout the oceans of the world, and are
found in waters of the Atlantic, Pacific, Caribbean, and the Gulf of Mexico (Ernst and
Barbour 1972). The leatherback sea turtle is the largest living turtle and ranges farther
than any other sea turtle species, exhibiting broad thermal tolerances (NMFS and
USFWS, 1995). Evidence from tag returns and strandings in the western Atlantic
suggests that adults engage in routine migrations between boreal, temperate and tropical
waters (NMFS and USFWS, 1992). In the U.S., leatherback turtles are found throughout
the action area of this amendment. Located in the northeastern waters during the warmer
months, this species is found in coastal waters of the continental shelf and near the Gulf
Stream edge, but rarely in the inshore areas. However, leatherbacks may migrate close to
shore, as a leatherback was satellite tracked along the mid-Atlantic coast, thought to be
foraging in these waters. A 1979 aerial survey of the outer Continental Shelf from Cape
Hatteras, North Carolina to Cape Sable, Nova Scotia showed leatherbacks to be present
throughout the area with the most numerous sightings made from the Gulf of Maine south
to Long Island. Shoop and Kenney (1992) also observed concentrations of leatherbacks
during the summer off the south shore of Long Island and off New Jersey. Leatherbacks
in these waters are thought to be following their preferred jellyfish prey. This aerial
survey estimated the leatherback population for the northeastern U.S. at approximately
300-600 animals (from near Nova Scotia, Canada to Cape Hatteras, North Carolina).

Compared to the current knowledge regarding loggerhead populations, the genetic
distinctness of leatherback populations is less clear. However, genetic analyses of
leatherbacks to date indicate female turtles nesting in St. Croix/Puerto Rico and those
nesting in Trinidad differ from each other and from turtles nesting in Florida, French
Guiana/Suriname and along the South African Indian Ocean coast. Much of the genetic
diversity is contained in the relatively small insular subpopulations. Although
populations or subpopulations of leatherback sea turtles have not been formally
recognized, based on the most recent reviews of the analysis of population trends of
leatherback sea turtles, and due to our limited understanding of the genetic structure of
the entire species, the most conservative approach would be to treat leatherback nesting
populations as distinct populations whose survival and recovery is critical to the survival
and recovery of the species. Further, any action that appreciably reduces the likelihood
for one or more of these nesting populations to survive and recover in the wild would
reduce the species’ likelihood of survival and recovery.

Leatherbacks are predominantly a pelagic species and feed on jellyfish (i.e.,
Stomolophus, Chryaora, and Aurelia (Rebel 1974)), cnidarians (medusae, siphonophores)
and tunicates (salps, pyrosomas). Time-Depth-Recorder data recorded by Eckert et al.
(1998b) indicate that leatherbacks are night feeders and are deep divers, with recorded
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dives to depths in excess of 1000 meters. However, leatherbacks may come into shallow
waters if there is an abundance of jellyfish nearshore.

Although leatherbacks are a long lived species (> 30 years), they are slightly faster to
mature than loggerheads, with an estimated age at sexual maturity reported as about 13-
14 years for females, and an estimated minimum age at sexual maturity of 5-6 years, with
9 years reported as a likely minimum (Zug and Parham 1996) and 19 years as a likely
maximum (NMFS 2001). In the U.S. and Caribbean, female leatherbacks nest from
March through July. They nest frequently (up to 7 nests per year) during a nesting season
and nest about every 2-3 years. During each nesting, they produce 100 eggs or more in
each clutch and thus, can produce 700 eggs or more per nesting season (Schultz 1975).
The eggs will incubate for 55-75 days before hatching. The habitat requirements for
post-hatchling leatherbacks are virtually unknown (NMFS and USFWS 1992).

Anthropogenic impacts to the leatherback population include fishery interactions as well
as intense exploitation of the eggs (Ross 1979). Eckert (1996) and Spotila et al. (1996)
record that adult mortality has also increased significantly, particularly as a result of
driftnet and longline fisheries. Zug and Parham (1996) attribute the sharp decline in
leatherback populations to the combination of the loss of long-lived adults in fishery
related mortality, and the lack of recruitment stemming from elimination of annual
influxes of hatchlings because of intense egg harvesting.

Poaching is not known to be a problem for U.S. nesting populations. However, numerous
fisheries that occur in State and Federal waters are known to interact with juvenile and
adult leatherback sea turtles. These include incidental take in several commercial and
recreational fisheries. Fisheries known or suspected to incidentally capture leatherbacks
include those deploying bottom trawls, off-bottom trawls, purse seines, bottom longlines,
hook and line, gill nets, drift nets, traps, haul seines, pound nets, beach seines, and
surface longlines (NMFS and USFWS 1992). At a workshop held in the Northeast in
1998 to develop a management plan for leatherbacks, experts expressed the opinion that
incidental takes in fisheries were likely higher than is being reported.

Leatherback interactions with the southeast shrimp fishery are also common. Turtle
Excluder Devices (TEDs), typically used in the southeast shrimp fishery to minimize sea
turtle/fishery interactions, are less effective for the large-sized leatherbacks. Therefore,
the NMFS has used several alternative measures to protect leatherback sea turtles from
lethal interactions with the shrimp fishery. These include establishment of a Leatherback
Conservation Zone (60 FR 25260). NMFS established the zone to restrict, when
necessary, shrimp trawl activities from off the coast of Cape Canaveral, Florida to the
Virginia/North Carolina Border. Leatherbacks are also susceptible to entanglement in
lobster and crab pot gear, possibly as a result of attraction to gelatinous organisms and
algae that collect on buoys and buoy lines at or near the surface, attraction to the buoys
which could appear as prey, or the gear configuration which may be more likely to wrap
around flippers.

Spotila et al. (1996) recommended not only reducing mortalities resulting from fishery
interactions, but also advocated protection of eggs during the incubation period and of
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hatchlings during their first day, and indicated that such practices could potentially
double the chance for survival and help counteract population effects resulting from adult
mortality. They conclude, “stable leatherback populations could not withstand an
increase in adult mortality above natural background levels without decreasing . . . the
Atlantic population is the most robust, but it is being exploited at a rate that cannot be
sustained and if this rate of mortality continues, these populations will also decline.”

Nest counts are currently the only reliable indicator of population status available for
leatherback turtles. The status of the leatherback population in the Atlantic is difficult to
assess since major nesting beaches occur over broad areas within tropical waters outside
the United States.

Spotila et al. (1996) provided the most recent summary of the status of total population of
nesting leatherback turtles in the Atlantic Ocean. The largest nesting colonies of
leatherbacks occur on the coasts of French Guiana (4,500-7,500 females per year) and
Suriname, South America (600-2,000 females per year) and Gabon, West Africa (1,276-
2,553 females per year. Smaller colonies occur among the Caribbean Islands, but
constitute a significant aggregation when considered collectively (1,437-1,780 females
per year). For the Suriname nesting colony, Hilterman and Goverse (2004) estimated that
the minimum annual number of nesting females is likely between 1,545 and 5,500.

Fishery Interactions

A single leatherback sea turtle capture has been documented on observed SMB fishing
trips according to the NEFOP Database. The animal was caught in a bottom otter trawl
net in October 2001 on a trip off the coast of New Jersey for which Loligo was recorded
as the target species. The animal was alive when captured and was released. No
information is available on the subsequent survival of the turtle. There are no mortality
estimates for leatherback turtles that are attributed to the Loligo fishery. No leatherback
turtles have been observed in the SMB fisheries since the 2001 observation described
above ((based on unpublished NEFOP data through February 2007). An estimate of total
bycatch of this species is not available as the rate of interaction is low.

Loggerhead sea turtle (Caretta caretta)

The loggerhead sea turtle occurs throughout the temperate and tropical regions of the
Atlantic, Pacific and Indian Oceans (Dodd 1998). The loggerhead turtle was listed as
"threatened" under the ESA on July 28, 1978, but is considered endangered by the World
Conservation Union (IUCN) and under the Convention on International Trade in
Endangered Species of Flora and Fauna (CITES). Loggerhead sea turtles are found in a
wide range of habitats throughout the temperate and tropical regions of the Atlantic.
These include open ocean, continental shelves, bays, lagoons, and estuaries (NMFS&
FWS 1995).

Since they are limited by water temperatures, sea turtles do not usually appear on the

summer foraging grounds in the Gulf of Maine until June, but are found in Virginia as
early as April. They remain in these areas until as late as November and December in
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some cases, but the large majority leaves the Gulf of Maine by mid-September.
Loggerheads are primarily benthic feeders, opportunistically foraging on crustaceans and
mollusks (NMFS & FWS 1995). Under certain conditions they also feed on finfish,
particularly if they are easy to catch (e.g., caught in gillnets or inside pound nets where
the fish are accessible to turtles).

A Turtle Expert Working Group (TEWG 2000), conducting an assessment of the status of
the loggerhead sea turtle population in the Western North Atlantic (WNA), concluded
that there are at least four loggerhead subpopulations separated at the nesting beach in the
WNA. However, the group concluded that additional research is necessary to fully
address the stock definition question. The four nesting subpopulations include the
following areas: northern North Carolina to northeast Florida, south Florida, the Florida
Panhandle, and the Yucatan Peninsula. Genetic evidence indicates that loggerheads from
Chesapeake Bay southward to Georgia appear nearly equally divided in origin between
South Florida and northern subpopulations. Additional research is needed to determine
the origin of turtles found north of the Chesapeake Bay.

The TEWG (1998) analysis also indicated the northern subpopulation of loggerheads is
stable or declining. A recovery goal of 12,800 nests has been assumed for the Northern
Subpopulation, but TEWG (1998) reported nest number at around 6,200 (TEWG 1998).
More recently, the addition of nesting data from the years 1996, 1997 and 1998, did not
change the assessment of the TEWG that the number of loggerhead nests in the Northern
Subpopulation is stable or declining (TEWG 2000). Since the number of nests has
declined in the 1980's, the TEWG concluded that it is unlikely that this subpopulation
will reach this goal given this apparent decline and the lack of information on the
subpopulation from which loggerheads in the WNA originate. Continued efforts to
reduce the adverse effects of fishing and other human-induced mortality on this
population are necessary.

A 2003 report on surveys of loggerhead turtle nests in the Mexican state of Quintana Roo
(Zurila et al. 2003) suggested that the number of nests has fluctuated between 903 (1987)
and 2,331 (1995) and was approximately 1,897 in 2001.

The most recent 5-year ESA sea turtle status review (NMFS & USFWS 1995) highlights
the difficulty of assessing sea turtle population sizes and trends. Most long-term data
comes from nesting beaches, many of which occur extensively in areas outside U.S.
waters. Because of this lack of information, the TEWG was unable to determine
acceptable levels of mortality. This status review supports the conclusion of the TEWG
that the northern subpopulation may be experiencing a decline and that inadequate
information is available to assess whether its status has changed since the initial listing as
threatened in 1978. NMFS & USFWS (1995) concluded that loggerhead turtles should
remain designated threatened but noted that additional research will be necessary before
the next status review can be conducted.
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Fishery Interactions

Illex Fishery

A single capture of a loggerhead turtle on an Illex trip was documented in 1995 according
to the NEFOP Database. The animal was alive when captured, and was subsequently
tagged. No information on the survival of this individual is available at present. There
are no mortality estimates for loggerhead turtles that are attributed to the Illex fishery. In
addition, there been no loggerhead turtles observed to be captured in the Illex fishery
since the 1995 observation (based on unpublished NEFOP data through February 2007).

Loligo Fishery

A loggerhead capture was observed once in each year of 1995, 1996, and 1997 on Loligo
trips. In every case the animal was alive when captured and no injuries were reported.
Five turtles (one loggerhead and four unknown) were taken by the Loligo fishery off New
Jersey and Rhode Island during September and October 2002. In 2004, a loggerhead was
resuscitated after capture on an observed Loligo haul, and was tagged and released alive.
There are no mortality estimates for loggerhead turtles that are attributable to the Loligo
fishery. In addition, there have been no loggerhead turtles observed to be captured in the
Loligo fishery since the 2004 observation (based on unpublished NEFOP data through
February 2007). An estimate of total bycatch of this species is not available as the rate of
interaction is low.
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6.5 HuMAN COMMUNITIES
Overview of SMB Fishing

Amendment 9 contained extensive narrative based on interviews with SMB fishermen in
order to give some perspective on the lives and day to day operations involved in making
a living from the harvest of the managed resources. Information in the following two
paragraphs was compiled from interviews carried out in June, 2005 with MAFMC
advisors: James Ruhle, Lars Axelson, and Geir Monsen. A more formal description of
the Ports and Communities and Economic Environment is provided in subsequent
sections (6.5.1 and 6.5.2, respectively).

The extensive otter trawl fishery for Loligo, Illex, Atlantic mackerel, and butterfish
ranges from Massachusetts to Maryland. Due to the diversity in fishing vessels and
strategies for prosecuting the fisheries it is difficult to describe a "typical" squid,
mackerel, or butterfish fishing experience. However, vessels generally fall into one of
two size classes: 30-45 feet or 50-160 feet. The smaller vessels account for
approximately 10-15% of the otter trawl vessels targeting squid, mackerel, and butterfish.
These vessels are known as "day boats" and fish inshore waters from early May through
July. Typically a day boat carries a crew of one to three fishermen and the boat returns to
the dock each night.

Larger vessels ranging from 50 to 160 feet carry three to four fishermen on average,
however, vessels that freeze and process fish at sea may carry up to 10-12 crewmen.
These larger vessels run from 1-18 day trips depending upon the vessel's capability to
store catch and meet quota. Vessels that do not freeze and process at sea are known as
"wet boats"; these vessels either ice their catch or store it in refrigerated sea water for up
to seven days. Vessels that freeze at sea have the ability to make longer trips averaging
12-14 days and extending as long as 18 days at sea.

6.5.1 Key Ports and Communities
Ten locations landing more that $500,000 annually in SMB species were identified as key
ports or communities prosecuting the Loligo, Illex, Atlantic mackerel, and butterfish

fisheries (Figure 46). These key ports and communities were selected based on NMFS
landings data from 2004-2006 (Table 16).
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Figure 46. Key ports and communities for the Atlantic mackerel, squid, and butterfish fisheries based on NMFS landings data from 2004-2006.
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Table 16. Ranking of total landings value, SMB landings value, and relative SMB value (SMB value/total value)
for major* SMB fishing ports

Total SMB Percent of Per?ant:of
Port State Landings Landings Total Rank: SMB Total
Value Per Value Per Landings Value/year Landinas
Year Year from SMB from SI\%B
POINT JUDITH RI 40,422,523 12,830,089 32% 1 P
NORTH RI 14,341,172 12,650,563 88%
KINGSTOWN 2 1
CAPE MAY NJ 55,730,322 10,530,182 19% 3 5
NEW BEDFORD MA 256,667,961 4,029,423 2% 4 10
MONTAUK NY 15,443,799 3,613,384 23% 5 4
GLOUCESTER MA 45,371,919 2,779,739 6% 6 9
HAMPTON BAYS NY 7,045,714 1,842,476 26% 7 3
NEWPORT RI 14,573,477 1,341,936 9% 8 8
FALL RIVER MA 6,356,176 1,107,032 17% 9 6
NEW LONDON CT 5,410,648 853,574 16% 10 7

Source: Unpublished NMFS NE Dealer weigh-out data.
! Major SMB fishing ports are defined as those ports where the value of SMB landings was at least $500,000 per
year over 2004-2006.

The ten key ports and communities with the largest squid, Atlantic mackerel, butterfish values (SMB
Value) were identified by averaging NMFS dealer weighout data from 2004-2006. While a port that
generally lands significant quantities of any SMB species is likely to be impacted by regulations for
any SMB fishery, the effects will likely depend on which specific SMB species are landed. Table
17-Table 20 list the top ports for each species. Cut-offs were based on average annual landings by
value over 2004-2006. Cut-offs for each species were as follows: butterfish - $25,000; Illex -
$100,000; Loligo and mackerel - $250,000. A CI means that there were less than 3 vessels or
dealers at a given port so the information can not be disclosed because it is proprietary Confidential
Information (CI).
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Table 17. Top mackerel ports ranked by 2004-2006 average landings value.

Mackerel Percent Rank:
Total . of Total . Percent of
. Landings Rank:
Landings Value of Total
Port State Value . Mackerel )
Value Per Landings Landings
Per Year Valuelyear
Year ($) ) from from
Mackerel Mackerel
CAPE MAY NJ 55,730,322 5,513,192 10% 1 3
NORTH RI 14,341,172 CI CI 2 1
KINGSTOWN
NEW MA 256,667,961 2,968,449 1% 3 5
BEDFORD
GLOUCESTER MA 45371919 2,776,377 6% 4 4
FALL RIVER MA 6,356,176 1,104,299 17% 5 2
POINT RI 40,422,523 257,547 1% 6 6
JUDITH
Table 18. Top lllex ports ranked by 2004-2006 average landings value.
Percent Rank:
Total lex of Total Percen t- of
Landings Landings Value of Rank: lllex
Port State - Total
Value Per  Value Per Landings Valuelyear .
Year ($) Year ($) from Landings
from Illex
llex
NORTH RI 14,341,172 CI CI 1 CI
KINGSTOWN
CAPE MAY NJ 55,730,322 3,400,054 6% 2 CI
POINT RI 40,422,523 664,846 2% 3 CI
JUDITH
WANCHESE NC 13,288,201 CI CI 4 CI
HAMPTON VA 19,331,867 221,136 1% 5 CI
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Table 19. Top Loligo ports ranked by 2004-2006 average landings value.

Percent Rank:
Total Loligo of Total Rank: Percent of
Landings Landings  Value of L Total
Port State ; Loligo .
Value Per  Value Per Landings Valuelyear Landings
Year (%) Year (%) from from
Loligo Loligo
POINT RI 40,422,523 11,696,638 29% 1 2
JUDITH
MONTAUK NY 15,443,799 3,406,219 22% 2 4
HAMPTON NY 7,045,714 1,791,169 25% 3 3
BAYS
CAPE MAY NJ 55,730,322 1,596,670 3% 4 7
NEWPORT RI 14,573,477 1,229,008 8% 5 6
NEW MA 256,667,961 1,043,569 0% 6 9
BEDFORD
NEW CT 5,410,648 CI CI 7 5
LONDON
PT. NJ 21,169,837 387,323 2% 8 8
PLEASANT
POINT NY 778,749 308,852 40% 9 1
LOOKOUT
NORTH RI 14,341,172 CI CI CI CI
KINGSTOWN
(North Kingstown is one of the top ten but the order can not be given.)
Table 20. Top butterfish ports ranked by 2004-2006 average landings value.
. Percent of Rank:
Total Butterfish . Percent of
Landings Landings Totgl Rank_. Total
Port State v Landings  Butterfish .
alue Per  Value Per f Landings
Year Year rom Valuefyear from
Butterfish i
Butterfish
POINT JUDITH RI 40,422,523 211,059 1% 1 5
MONTAUK NY 15,443,799 168,752 1% 2 3
NEW LONDON CT 5,410,648 CI CI 3 CI
AMMAGANSETT NY 485,115 40,823 8% 4 1
GREENPORT NY 763,444 38,979 5% 5 2
HAMPTON NY 7,045,714 35,822 1% 6 6
BAYS
NEWPORT RI 14,573,477 25,795 0% 7 7
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NMEFS has been working on a project to describe all major ports, and NMFS staff provided drafts of
their port descriptions for this amendment to describe the top ten SMB ports, in order of their
average annual SMB landings value.

1. POINT JUDITH

2004-2006 Average Landings Value per Year = $ 40.4 mil
2004-2006 Average SMB Landings Value Per Year = $ 12.8 mil
Percent of Total Landings Value from SMB = 32%

Regional orientation

Narragansett (41.45°N, 71.45°W) is located in Washington County, 30 miles south of
Providence. Point Judith is located in Washington County, 4 miles south of Narragansett along
Highway 108 near Galilee State Beach, located at the western side of the mouth of Rhode Island
Sound, within the Census Designated Place (CDP) of Narragansett Pier. Point Judith itself is not a
CDP or incorporated town, and as such has no census data associated with it. Thus, this profile
provides census data from Narragansett Pier CDP and other data from both Point Judith itself and

Narragansett.

Figure 47. Location of the Narragansett Pier CDP, RI
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Historical/Background

By the 1800’s many farmers began to supplement their income by fishing for bass and
alewife, or digging oysters. Eventually, the Port of Galilee was established in the mid 1800’s as a
small fishing village. By the early 1900’s Point Judith’s Port of Galilee became one of the largest
fishing ports on the east coast. This was largely due to a series of construction projects that included
dredging the present breachway and stabilizing it with stone jetties and the construction of three
miles of breakwater that provided refuge from the full force of the ocean. By the 1930°s wharves
were constructed to facilitate large ocean-going fishing vessels. At this point the port became
important to the entire region’s economy. Today, Point Judith is not only an active commercial
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fishing port, but it supports a thriving tourism industry that includes restaurants, shops, whale
watching, recreational fishing, and a ferry to Block Island.

Involvement in Northeast Fisheries

Commercial

The number of commercial vessels in port in 2003 was 224. Vessels ranged from 45-99 feet,
with most being groundfish trawlers. Of these, 55 were between 45 and 75 feet, and 17 over 75 feet.
In 2001, Point Judith was ranked 16th in value of landings by port (fourth on the East Coast).

The state's marine fisheries are divided into three major sectors: shellfish, lobster, and
finfish. The shellfish sector includes oysters, soft shell clams, and most importantly, quahogs. The
lobster sector is primarily comprised of the highly valued American lobster with some crabs as well.
The finfish sector targets a variety of species including winter, yellowtail and summer flounder,
tautog, striped bass, black sea bass, scup, bluefish, butterfish, squid, whiting, skate, and dogfish. A
wide range of gear including otter trawl nets, floating fish traps, lobster traps, gill nets, fish pots, rod
and reel, and clam rakes are used to harvest these species. The state currently issues about 4,500
commercial fishing licenses.

Over the ten year period from 1997-2006, the value of landings in Point Judith varied but
seemed to show a declining trend between 1997-2006, from a high of just over $51 million to a low
of $31 million in 2002-2003. However, in 2004 the landings value began to increase again, back to
just under $47 million in 2006. The landings value for the squid, mackerel, and butterfish species
grouping was higher in 2006 than the average value for 1997-2006 (see Table 21). The value of
lobster in 2006, second most valuable in terms of landings, was lower in 2006 than the average value
for the same time period. In general, the number of vessels home ported in Point Judith (see Table
23), far exceeded the number of vessels listed in this category for Narragansett (see Table 22).
However, there are no vessel owners listed for Point Judith (because the name refers only to the
port), indicating that many fishermen live in the Narragansett area and fish out of Point Judith.

Landings by Species
Table 21. Value (3$) of federally managed groups of landings in Point Judith, RI.
Average from 1997-2006 | 2006 only

Squid, Mackerel, Butterfish 11,298,781 13,188,211
Lobster 11,022,301 8,675,086
Summer Flounder, Scup, Black Sea Bass 4,718,136 6,495,568
Smallmesh Groundfish 2,816,677 1,799,479
Monkfish 2,687,563 2,110,227
Largemesh Groundfish 2,451,647 3,383,452
Other 2,056,576 2,697,425
Scallop 1,457,702 7,420,396
Skate 618,033 604,990
Herring 470,065 376,506
Tilefish 230,142 32,985
Bluefish 112,378 118,466
Dogfish 48,031 45,000
Red Crab 9,593 0
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Vessels by Year
Table 22. Vessels and All columns represent vessel permits or landings value between 1997
and 2006 (for Narragansett)

# Vessels # Vessels Level of fishing Level of fishing
Year (home ported) | (owner's city) home port ($) landed port ($)
1997 21 61 5,629,991 0
1998 25 55 5,926,038 0
1999 27 60 7,650,042 0
2000 32 61 7,902,294 0
2001 30 62 6,194,920 0
2002 29 53 7,935,212 0
2003 30 52 9,218,945 0
2004 32 51 8,987,817 0
2005 29 52 7,633,761 0
2006 22 51 6,448,654 0

Table 23. All columns represent vessel permits or landings value between 1997 and 2006 (for

Point Judith)

# Vessels # Vessels Level of fishing Level of fishing
Year (home ported) | (owner's city) home port (%) landed port ($)
1997 160 0 27,391,809 47,529,746
1998 150 0 26,944,185 42,614,251
1999 154 0 28,674,140 51,144,479
2000 152 0 26,009,364 41,399,853
2001 156 0 23,926,615 33,550,542
2002 150 0 22,079,497 31,341,472
2003 143 0 23,574,480 31,171,867
2004 142 0 28,070,205 36,016,307
2005 142 0 29,516,480 38,259,922
2006 146 0 34,572,493 46,947,791

(Note: # Vessels home ported = No. of permitted vessels with location as homeport

# Vessels (owner's city) = No. of permitted vessels with location as owner residence

Level of fishing home port ($) = Landed value of fisheries associated with home ported vessels
Level of fishing landed port ($) = Landed value of fisheries landed in location)

Recreational

Rhode Island marine waters also support a sizable recreational fishing sector. While
complete data on this component is lacking, it is estimated that in the year 2000, some 300,000
saltwater anglers, most from out-of-state, made 1 million fishing trips. This indicates that the
recreational component is significant both in terms of the associated revenues generated (support
industries) and harvesting capacity. Between 2001- 2005, there were 66 charter and party vessels
making 7,709 total trips registered in logbook data by charter and party vessels in Point Judith
carrying a total of 96,383 anglers (MRFSS data). A 2005 survey by the RI Dept. of Environmental
Management showed Point Judith to be the most popular site in the state for shore based recreational
fishing.
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Future

Point Judith fishermen are not very positive about the future of Point Judith as a fishing port.
Besides the main concern of stringent fishing regulations Point Judith fishermen also must contend
with the ever increasing tourism at the port. This has caused parking issues and rent increases.

Oceanlinx Limited (formerly Energetech Australia) is a wave power company working on a
pilot project to build and install a wave power plant off Point Judith. Called “Project GreenWave”,
the effort is a non-profit pilot, with funding from Massachusetts, Rhode Island and Connecticut and
would become the first wave power installation in the U.S. if successful. As the effort is a first,
there has been confusion over whether the regulatory jurisdiction is state or federal, which has
slowed the projects commencement. “The station would be located just outside the Point Judith
breakwater and about a mile offshore. Care is being taken not to disrupt commercial ship traffic or
recreational boaters. The station will be designed to: withstand ‘100 year storm criteria’, be easily
towed to port, make 100 times less noise than an outboard motor; and have only one moving part —
the turbine.”

THIS SECTION INTENTIONALLY LEFT BLANK
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2. NORTH KINGSTOWN

2004-2006 Average Landings Value per Year = $ 14.3 mil
2004-2006 Average SMB Landings Value Per Year = $ 12.7 mil
Percent of Total Landings Value from SMB = 88%

Regional orientation

North Kingstown (41.55°N, 71.46°W) is located in Narragansett Bay in Washington County
in the state of Rhode Island. The city is located 8.2 miles from Narragansett Pier, 23 miles from
Providence, 73 miles from Boston, MA, and 170 miles from New York City. The town is
sometimes referred to as North ‘Kingston’.

Figure 48. Locatlon of North Klngstown RI
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Historical/Background

North Kingstown is a small town on the west side of Narragansett Bay. It is comprised of
nine villages, with Wickford as the center of town and the seat of the local government. The city is
known as Rhode Island's sea town. Kings Towne was incorporated in 1674, and included what is
now known as Narragansett County. North Kingstown and South Kingstown were the same town
until they split in 1723. World War II dramatically changed the economy of North Kingstown.
Quonset Naval Air Station and the Davisville Construction Training Center were built in an area
north of Wickford village and used as a site to protect the Northeast coast during the war. Today,
North Kingstown has strong economic growth potential due to a deep-water port, rail lines, the
state’s longest runway, and its natural harbor and beaches which make it famous as a summer resort.

Involvement in Northeast Fisheries
Commercial

North Kingstown’s highest landed values for 1997-2006 were from the squid, mackerel, and
butterfish species grouping, followed by “other” species and herring (see Table 24). In 2006, the
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value of landings for squid, mackerel, and butterfish was much higher than the ten-year average
values, while the landings values of “other” species and herring had declined. North Kingstown has
a diverse fishery with landings from a wide variety of species groupings. The number of vessels
whose home port was North Kingstown was significantly lower than the number of vessels whose
owner’s city was North Kingstown over the 1997-2006 time period. While home port vessel
numbers ranged from 2-3, the owner’s city vessels ranged from 15-23 (see

Table 25). A number of home ported vessels were also listed for Davisville, a village located within
the town of North Kingstown (see Table 26).

Landings by Species

Table 24. Rank Value of Landings for Federally Managed Groups*

Species Rank_VaIue of Average
Landings from 1997-2006

Squid, Mackerel, Butterfish 1
Other 2
Herring 3
Lobster 4
Summer Flounder, Scup, Black Sea Bass 5
Monkfish 6
Largemesh Groundfish 7
Smallmesh Groundfish 8
Bluefish 9
Surf Clams, Ocean Quahog 10
Skate 11
Scallop 12
Tilefish 13
Dogfish 14

*Due to dealer confidentiality, exact dollar values cannot be supplied. Thus, only rankings are given.
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Vessels by Year

Table 25. Federal Vessel Permits Between 1997-2006 in North Kingstown

# Vessels # Vessels

Year (home ported) | (owner's city)

1997 3 23
1998 2 20
1999 3 21
2000 3 23
2001 2 21
2002 2 22
2003 2 20
2004 3 18
2005 3 15
2006 3 15

Table 26. Federal Vessel Permits Between 1997-2006 in Davisville

# Vessels # Vessels

Year (home ported) | (owner's city)

1997 2 0
1998 6 1
1999 7 1
2000 7 1
2001 4 1
2002 3 1
2003 3 1
2004 3 1
2005 3 1
2006 3 1

(Note: # Vessels home ported = No. of permitted vessels with location as homeport,
# Vessels (owner's city) = No. of permitted vessels with location as owner residence)

Recreational

Narragansett Bay attracts a variety of recreational fishermen. These fishermen target many
species, but primarily quahogs and bluefish. Rhode Island recreational anglers spent $138,737,000
in 1998.

Future

The 2001 Town of North Kingstown Comprehensive Plan 5-Year Update (2006 update not
yet available) notes that in a 1999 survey, North Kingstown residents were asked what type of
additional economic development they prefer. The top four responses were: industrial development
within Quonset Point Davisville 86.3%; aquaculture 78.8%; tourism-based industry 77.3% ; and
commercial fishing 64.8%. Thus the Plan’s objectives include: improved water quality for
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recreational and commercial fishing activities, and boating; improvement of the Jamestown Bridge
fishing pier; and maintenance of fishing-related trades at the Quonset Point/Davisville Pier.

THIS SECTION INTENTIONALLY LEFT BLANK
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3. CAPE MAY

2004-2006 Average Landings Value per Year = $ 55.7 mil
2004-2006 Average SMB Landings Value Per Year = $ 10.5 mil
Percent of Total Landings Value from SMB = 19%

Regional orientation

The city of Cape May, New Jersey (38.94°N, 74.91°W), is located in Cape May County. It
is at the southern tip of the state of New Jersey on Cape Island at the end of Cape May Peninsula,
with the Atlantic Ocean to the east and Delaware Bay to the west.

Figure 49. Location of Cape May, NJ
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Historical/Background

Cape May is part of Cape Island at the southern tip of Cape May Peninsula. The island was
artificially created in 1942 when the U.S. Army Corps of Engineers dredged a canal that passes
through to the Delaware Bay. Fishing and farming have been important in this area since its
beginnings, and whaling, introduced by the Dutch, was a significant industry in Cape May for
roughly a century beginning in the mid-1600s. In the 18" century, this area became a summer resort
for wealthy residents of Philadelphia wishing to escape the crowded city during the summer months,
and is known as “America’s oldest seaside resort”. Because of this history and because of a fire that
destroyed much of the city in 1878, Cape May has numerous Victorian homes and hotels, and was
declared a National Historic Landmark City in 1976. “Today commercial fishing is still the
backbone of the county and is the second largest industry in Cape May County.

Involvement in Northeast Fisheries
Commercial

The combined port of Cape May/Wildwood is the largest commercial fishing port in New
Jersey and is one of the largest on the East Coast. Cape May/Wildwood is the center of fish
processing and freezing in New Jersey. Some of the largest vessels fishing on the East Coast are
home ported here. Cape May fishing vessels have frequently been responsible for developing new
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fisheries and new domestic and international markets. The targeted species are diverse; fisheries
focus on squid, mackerel, fluke, sea bass, porgies, lobsters and menhaden. Some of the boats out of
Wildwood are also targeting surf clams and ocean quahogs.

F.H. Snow’s Canning Co./Doxsee is a large clam cannery based in Cape May, and the only
domestic manufacturer to harvest its own clams. Snow’s/Doxsee possesses the nation’s largest
allocation for fishing and harvesting ocean clams. Established in 1954 in Cape May, Lund's
Fisheries, Inc. is a freezer plant and a primary producer of various species of fish found along the
Eastern Seaboard of the USA. It is also a member of the Garden State Seafood Association. There
are also two other exporters of seafood in Cape May, the Atlantic Cape Fisheries Inc. exporting
marine fish and shellfish, oysters, scallops, clams and squids, and the Axelsson and Johnson Fish
Company Inc. exporting shad, marine fish, conch, American lobster, lobster tails, scallops and whole
squid.

The top species landed in Cape May in 2006 were scallops (over $23 million), squid,
mackerel, butterfish (over $12 million) and summer flounder, scup, and black sea bass (over $1.9
million) (see Table 27). Between 1997 and 2006 home ported vessels increased from 109 to 184
while the number of vessels whose owner’s city was Cape May also increased from 73 to 88 vessels.
Additionally, home port value and landed port value also steadily increased over the same time
period, with the exception of a decline in the later category in 2006 (see Table 28).

Landings by Species

Table 27. Dollar value of Federally Managed Groups of landings for Cape May

loor 2005 | 2008 only
Scallop 22,263,937 23,677,160
Squid, Mackerel, Butterfish 7,584,550 12,375,958
Summer Flounder, Scup, Black Sea Bass 2,044,420 1,979,899
Other 1,696,617 1,637,321
Surf Clams, Ocean Quahog 588,296 0
Lobster 420,312 8,861
Herring 412,103 2,896,122
Monkfish 322,895 397,841
Red Crab 40,358 0
Smallmesh Groundfish 23,939 2,997
Bluefish 20,626 4,267
Skate 12,299 4,387
Largemesh Groundfish 8,067 3,705
Dogfish 6,574 0
Tilefish 597 1,230
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Vessels by Year
Table 28. All columns represent vessel permits or landings value combined between 1997-2006

# Vessels # Vessels Level of fishing Level of fishing
Year (home ported) (owner's city) | home port ($) landed port (3$)
1997 109 73 27,687,667 23,636,983
1998 105 68 27,614,763 25,770,007
1999 106 72 29,153,706 22,353,284
2000 116 74 30,488,271 23,936,235
2001 116 71 32,923,798 27,155,864
2002 118 72 34,529,920 28,312,296
2003 129 78 42,777,501 36,372,658
2004 135 73 62,308,441 60,630,752
2005 155 82 69,641,897 63,298,068
2006 184 88 75,058,370 42,989,748

# Vessels home ported = No. of permitted vessels with location as homeport

# Vessels (owner's city) = No. of permitted vessels with location as owner residence

Level of fishing home port ($) = Landed value of fisheries associated with home ported vessels
Level of fishing landed port ($) = Landed value of fisheries landed in location

Recreational

The Cape May County Party and Charter Boat Association lists several dozen charter and
party vessels based out of the City of Cape May. There are 35 vessels listed carrying 1-6
passengers, six vessels which can carry more than six passengers, and three party boats. The Miss
Chris fleet of party boats makes both full- and half-day trips, targeting largely fluke and stripers for
most of the year. The Porgy IV, another party boat, targets sea bass, blackfish, and flounder. Many
of the charter boats go offshore canyon fishing. Between 2001- 2005, there were 56 charter and
party vessels making 6,599 total trips registered in NMFS logbook data by charter and party vessels
in Cape May, carrying a total of 116,917 anglers (NMFS VTR data). There are several fishing
tournaments held throughout the year sponsored by the Cape May Tuna and Marlin Club.

Future
Information on planned future activities in Cape May has not yet been compiled.

THIS SECTION INTENTIONALLY LEFT BLANK
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4. NEW BEDFORD

2004-2006 Average Landings Value per Year = $ 256.7 mil
2004-2006 Average SMB Landings Value Per Year = $ 4.0 mil
Percent of Total Landings Value from SMB = 2%

Regional orientation

New Bedford is the fourth largest city in the commonwealth of Massachusetts. It is situated on
Buzzards Bay, located in the southeastern section of the state in Bristol County. New Bedford is
bordered by Dartmouth on the west, Freetown on the north, Acushnet on the east, and Buzzards Bay
on the south. The city is 54 miles south of Boston, and has a total area of 24 mi?, of which about 4
mi? (16.2%) is water.

Figure 50. Location of New Bedford, MA
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Historical/Background

New Bedford, originally part of Dartmouth, was settled by Plymouth colonists in 1652. Fishermen
established a community in 1760 and developed it into a small whaling port and shipbuilding center
within five years. By the early 1800s, New Bedford had become one of the world’s leading whaling
ports. Over one half of the U.S. whaling fleet, which totaled more than 700 vessels, was registered
in New Bedford by the mid 1800s. However, the discovery of petroleum greatly decreased the
demand for sperm oil, bringing economic devastation to New Bedford and all other whaling ports in
New England. The last whale ship sailed out of New Bedford in 1925. In attempts to diversify its
economy, the town manufactured textiles until the southeast cotton boom in the 1920s. Since then,
New Bedford has continued to diversify, but the city is still a major commercial fishing port. It
consistently ranks in the top two ports in the U.S. for landed value.
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Involvement in Northeast Fisheries
Commercial

In the 1980s, fishermen experienced high landings and bought new boats due to a booming
fishing industry. In the 1990s, however, due to exhausted fish stocks, the fishing industry
experienced a dramatic decrease in groundfish catches and a subsequent vessel buyback program,
and strict federal regulations in attempts to rebuild the depleted fish stocks. A new decade brought
more changes for the fishing industry. By 2000 and 2001 New Bedford was the highest value port
in the U.S. (generating $150.5 million in dockside revenue).

The range of species landed in New Bedford is quite diverse and can be separated by State
(see Table 29) and Federal (see Table 30) permits. According to State permits, the largest landings
were of cod, haddock, and lobster, and with impressive representation by a number of different
species. According to the federal commercial landings data, New Bedford’s most successful fishery
in the past ten years has been scallops, followed by groundfish. Scallops were worth significantly
more in 2006 than the 1997-2006 average values, and the total value of landings for New Bedford
generally increased over the same time period. The value of groundfish in 2006, however, was
considerably less than the ten-year average value. The number of vessels whose home port was
New Bedford increased somewhat between 1997 and 2006, while the value of fishing for home port
vessels more than doubled from $80 million to $184 million over the same time period. The number
of vessels whose owner’s city was New Bedford fluctuated between 137 and 199 vessels, while the
